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(57) Abstract: The invention concerns a continuous method for producing chlorhydrine which consists in reacting a polyhydrox- 
ylated aliphatic hydrocarbon, a polyhydroxylated aliphatic hydrocarbon ester or a mixture thereof, with a chlorinating agent and an 
organic acid in a liquid reaction medium whereof the composition in stationary state comprises polyhydroxylated aliphatic hydrocar- 
bon and polyhydroxylated aliphatic hydrocarbon esters and whereof the sum of the contents expressed in mole of polyhydroxylated 
aliphatic hydrocarbon is higher than 1.1 mole % and not more than 30 mole %, the percentage being relative to the organic part of 
the liquid reaction medium. 

(57) Abrege : Procecle* continu de production de chlorhydrine dans lequel on fait reagir un hydrocarbure aliphatique poly hydroxyle\ 
un ester d'un hydrocarbure aliphatique poly hydro xyle ou un melange d'entre eux, avec un agent de chl oration et un acide organique 
dans un milieu reactionnel liquide dont la composition a Tetat stationnaire comprend de rhydrocarbure aliphatique poly hydroxylS 
et des esters de rhydrocarbure aliphatique poly hydroxyle dont la somme des teneurs exprimee en mole d'hydrocarbure aliphatique 
poly hydroxy^ est superieure a 1,1 mol % et inferieure ou egale a 30 mol %, le pourcentage 6tant rapporte* a la partie organique du 
milieu reactionnel liquide. 
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Continuous process for preparing chlorohydrins 



The present patent application claims the benefit of patent application 
FR 05.05120 and of patent application EP 05104321.4, both filed on 
20 May 2005, and of provisional US patent applications 60/734659, 60/734627, 
60/734657, 60/734658, 60/734635, 60/734634, 60/734637 and 60/734636, all 
5 filed on 8 November 2005, the content of all of which is incorporated here by 
reference. 

The present invention relates to a continuous process for preparing a 
chlorohydrin. 

Chlorohydrins are reaction intermediates in the preparation of epoxides. 

10 Dichloropropanol, for example, is a reaction intermediate in the preparation of 
epichlorohydrin and of epoxy resins (Kirk-Othmer Encyclopedia of Chemical 
Technology, Fourth Edition, 1992, Vol. 2, page 156, John Wiley & Sons, Inc.). 

According to known processes it is possible to obtain dichloropropanol in 
particular by hypochlorinating allyl chloride, by chlorinating allyl alcohol and by 

15 hydrochlorinating glycerol. This latter process has the advantage that the 
dichloropropanol can be obtained starting from fossil raw materials or from 
renewable raw materials, and it is known that natural petrochemical resources, 
from which the fossil materials are obtained, such as petroleum, natural gas or 
coal, for example, are limited in their terrestrial availability. 

20 International application WO 2006/020234 describes a process for 

converting a polyhydroxylated aliphatic hydrocarbon or an ester thereof into a 
chlorohydrin. A composition is disclosed that comprises not more than 1 % of 
the polyhydroxylated aliphatic hydrocarbon and esters of the polyhydroxylated 
aliphatic hydrocarbon. This composition is characteristic of a process not 

25 suitable for continuous operation. 

The objective of the invention is to provide a continuous process for 
producing a chlorohydrin that does not exhibit these drawbacks. 

The invention accordingly provides a continuous process for producing 
chlorohydrin in which a polyhydroxylated aliphatic hydrocarbon, an ester of a 

30 polyhydroxylated aliphatic hydrocarbon or a mixture thereof is reacted with a 

chlorinating agent and an organic acid in a liquid reaction medium whose steady- 
state composition comprises polyhydroxylated aliphatic hydrocarbon and esters 
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of polyhydroxylated aliphatic hydrocarbon for which the sum of the amounts, 
expressed in moles of polyhydroxylated aliphatic hydrocarbon, is greater than 
LI mol % and less than or equal to 30 mol % ? the percentage being based on the 
organic part of the liquid reaction medium. 
5 The term "polyhydroxylated aliphatic hydrocarbon" refers to a 

hydrocarbon which contains at least two hydroxyl groups attached to two 
different saturated carbon atoms. The polyhydroxylated aliphatic hydrocarbon 
may contain, but is not limited to, from 2 to 60 carbon atoms. 

Each of the carbons of a polyhydroxylated aliphatic hydrocarbon bearing 

1 0 the hydroxyl functional group (OH) cannot possess more than one OH group and 
must have sp3 hybridization. The carbon atom carrying the OH group may be 
primary, secondary or tertiary. The polyhydroxylated aliphatic hydrocarbon 
used in the present invention must contain at least two sp3 -hybridized carbon 
atoms carrying an OH group. The polyhydroxylated aliphatic hydrocarbon 

15 includes any hydrocarbon containing a vicinal diol (1,2-diol) or a vicinal triol 

(1,2,3-triol), including the higher, vicinal or contiguous orders of these repeating 
units. The definition of the polyhydroxylated aliphatic hydrocarbon also 
includes, for example, one or more 1,3-, 1,4-, 1,5- and 1,6-diol functional groups. 
The polyhydroxylated aliphatic hydrocarbon may also be a polymer such as 

20 polyvinyl alcohol. Geminal diols, for example, are excluded from this class of 
polyhydroxylated aliphatic hydrocarbons. 

The polyhydroxylated aliphatic hydrocarbons may contain aromatic 
moieties or heteroatoms, including, for example, heteroatoms of halogen, 
sulphur, phosphorus, nitrogen, oxygen, silicon and boron type, and mixtures 

25 thereof. 

Polyhydroxylated aliphatic hydrocarbons which can be used in the present 
invention comprise, for example, 1 ,2-ethanediol (ethylene glycol), 
1,2-propanediol (propylene glycol), 1,3 -propanediol, l~chloro-2,3-propanediol 
(chloropropanediol), 2 -chloro- 1,3 -propanediol (chloropropanediol), 

30 1 ,4-butanediol, 1,5-pentanediol, cyclohexanediols, 1 ,2-butanediol, 

1,2-cyclohexanedimethanol, 1,2,3-propanetriol (also known as " glycerol " or 
" glycerin "), and mixtures thereof. With preference the polyhydroxylated 
aliphatic hydrocarbon used in the present invention includes, for example, 
1,2-ethanediol, 1,2-propanediol, 1,3 -propanediol, chloropropanediol and 

35 1,2,3-propanetriol, and mixtures of at least two thereof. More preferably the 

polyhydroxylated aliphatic hydrocarbon used in the present invention includes, 
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for example, 1 ,2-ethanediol, 1 ,2-propanediol, chloropropanediol and 
1,2,3-propanetriol, and mixtures of at least two thereof. 1,2,3-Propanetriol or 
glycerol is the most preferred. 

The esters of the polyhydroxylated aliphatic hydrocarbon may be present 
5 in the polyhydroxylated aliphatic hydrocarbon and/or may be produced in the 
process for preparing the chlorohydrin and/or may be prepared prior to the 
process for preparing the chlorohydrin. Examples of esters of the 
polyhydroxylated aliphatic hydrocarbon comprise ethylene glycol monoacetate, 
propanediol monoacetates, glycerol monoacetates, glycerol monostearates, 

10 glycerol diacetates and mixtures thereof. 

The term "chlorohydrin" is used here in order to describe a compound 
containing at least one hydroxyl group and at least one chlorine atom attached to 
different saturated carbon atoms. A chlorohydrin which contains at least two 
hydroxyl groups is also a polyhydroxylated aliphatic hydrocarbon. Accordingly 

15 the starting material and the product of the reaction may each be chlorohydrins. 
In that case the "product" chlorohydrin is more chlorinated than the starting 
chlorohydrin, in other words has more chlorine atoms and fewer hydroxyl groups 
than the starting chlorohydrin. Preferred chlorohydrins are chloroethanol, 
chloropropanol, chloropropanediol, dichloropropanol and mixtures of at least 

20 two thereof. Dichloropropanol is particularly preferred. Chlorohydrins which 
are more particularly preferred are 2-chloroethanol, 1 -chloropropan-2-ol, 
2-chloropropan- 1 -ol, 1 -chloropropane-2,3-diol, 2-chloropropane- 1 ,3-diol, 
l,3-dichloropropan-2-ol, 2,3-dichloropropan-l-ol and mixtures of at least two 
thereof. 

25 In the process for producing a chlorohydrin according to the invention, the 

organic acid may be a product originating from the process for preparing the 
polyhydroxylated aliphatic hydrocarbon, i.e. an impurity contained in the 
polyhydroxylated aliphatic hydrocarbon, or a product not originating from this 
process. In this latter case the product in question may be an organic acid which 

30 is used in order to catalyse the reaction of the polyhydroxylated aliphatic 

hydrocarbon with the chlorinating agent. The organic acid may also be a mixture 
of an organic acid originating from the process for preparing the 
polyhydroxylated aliphatic hydrocarbon, and of an organic acid not originating 
from the process for preparing the polyhydroxylated aliphatic hydrocarbon. 

35 In the process according to the invention, the esters of the 

polyhydroxylated aliphatic hydrocarbon may originate from the reaction between 
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the polyhydroxylated aliphatic hydrocarbon and the organic acid, before, during 
or within the steps which follow the reaction with the chlorinating agent. 

The polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated 
aliphatic hydrocarbon, or the mixture thereof in the process according to the 
5 invention may be obtained starting from fossil raw materials or starting from 
renewable raw materials, preferably starting from renewable raw materials. 

By fossil raw materials are meant materials obtained from the processing 
of petrochemical natural resources, such as petroleum, natural gas and coal, for 
example. Among these materials preference is given to organic compounds 

10 containing 2 and 3 carbon atoms. When the polyhydroxylated aliphatic 

hydrocarbon is glycerol, allyl chloride, allyl alcohol and " synthetic " glycerol 
are particularly preferred. By " synthetic " glycerol is meant a glycerol generally 
obtained from petrochemical resources. When the polyhydroxylated aliphatic 
hydrocarbon is ethylene glycol, ethylene and " synthetic " ethylene glycol are 

15 particularly preferred. By " synthetic " ethylene glycol is meant an ethylene 
glycol generally obtained from petrochemical resources. When the 
polyhydroxylated aliphatic hydrocarbon is propylene glycol, propylene and 
" synthetic " propylene glycol are particularly preferred. By " synthetic " 
propylene glycol is meant a propylene glycol generally obtained from 

20 petrochemical resources. 

By renewable raw materials are meant materials obtained from the 
processing of renewable natural resources. Among these materials preference is 
given to " natural " ethylene glycol, " natural " propylene glycol and " natural " 
glycerol. " Natural " ethylene glycol, propylene glycol and glycerol are obtained 

25 for example by conversion of sugars by thermochemical processes, it being 
possible for these sugars to be obtained starting from biomass, as described in 
"Industrial Bioproducts : Today and Tomorrow", Energetics, Incorporated for 
the U.S. Department of Energy, Office of Energy Efficiency and Renewable 
Energy, Office of the Biomass Program, July 2003, pages 49, 52 to 56. One of 

30 these processes is, for example, the catalytic hydrogenolysis of sorbitol obtained 
by thermochemical conversion of glucose. Another process is, for example, the 
catalytic hydrogenolysis of xylitol obtained by hydrogenation of xylose. The 
xylose may for example be obtained by hydrolysis of the hemicellulose present 
in maize fibres. By " glycerol obtained from renewable raw materials " is meant, 

35 in particular, glycerol obtained during the production of biodiesel or else glycerol 
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obtained during conversions of animal or vegetable oils or fats in general, such 
as saponification, transesterification or hydrolysis reactions. 

Among the oils which can be used in the process of the invention, mention 
may be made of all common oils, such as palm oil, palm kernel oil, copra oil, 
5 babassu oil, former or new (low erucic acid) colza oil, sunflower oil, maize oil, 
castor oil and cotton oil, peanut oil, soya bean oil, linseed oil and crambe oil, and 
all oils obtained, for example, from sunflower plants or colza plants obtained by 
genetic modification or hybridization. 

It is also possible to employ used frying oils, various animal oils, such as 
10 fish oils, tallow, lard and even squaring greases. 

Among the oils used mention may also be made of oils which have been 
partly modified by means, for example, of polymerization or oligomerization, 
such as, for example, the "stand oils" of linseed oil and of sunflower oil, and 
blown vegetable oils. 

15 A particularly suitable glycerol may be obtained during the conversion of 

animal fats. Another particularly suitable glycerol may be obtained during the 
production of biodiesel. A third, very suitable glycerol may be obtained during 
the conversion of animal or vegetable oils or fats by transesterification in the 
presence of a heterogeneous catalyst, as described in documents FR 2752242, 

20 FR 2869612 and FR 2869613. More specifically, the heterogeneous catalyst is 
selected from mixed oxides of aluminium and zinc, mixed oxides of zinc and 
titanium, mixed oxides of zinc, titanium and aluminium, and mixed oxides of 
bismuth and aluminium, and the heterogeneous catalyst is employed in the form 
of a fixed bed. This latter process can be a process for producing biodiesel. 

25 In the process for producing a chlorohydrin according to the invention, the 

polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof may be as described in the patent application 
entitled " Process for preparing chlorohydrin by converting polyhydroxylated 
aliphatic hydrocarbons filed in the name of SOLVAY SA on the same day as 

30 the present application, and the content of which is incorporated here by 
reference. 

Particular mention is made of a process for preparing a chlorohydrin 
wherein a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof whose total metal 
35 content, expressed in elemental form, is greater than or equal to 0.1 |ig/kg and 
less than or equal to 1000 mg/kg is reacted with a chlorinating agent. 



-6- 

In the process for producing a chlorohydrin according to the invention, the 
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof may be a crude product or a purified product, 
such as are specifically disclosed in application WO 2005/054167 of 
5 SOLVAY SA, from page 2 line 8 to page 4 line 2. 

In the process for producing a chlorohydrin according to the invention, the 
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof may have an alkali metal and/or alkaline 
earth metal content of less than or equal to 5 g/kg, as described in the application 

1 0 entitled " Process for preparing a chlorohydrin by chlorinating a 

polyhydroxylated aliphatic hydrocarbon filed in the name of SOLVAY SA on 
the same day as the present application, and whose content is incorporated here 
by reference. The alkali metals may be selected from lithium, sodium, 
potassium, rubidium and cesium and the alkaline earth metals may be selected 

1 5 from magnesium, calcium, strontium and barium. 

In the process according to the invention, the alkali metal and/or alkaline 
earth metal content of the polyhydroxylated aliphatic hydrocarbon, the ester of 
polyhydroxylated aliphatic hydrocarbon or the mixture thereof is less than or 
equal to 5 g/kg, often less than or equal to 1 g/kg, more particularly less than or 

20 equal to 0.5 g/kg and in certain cases less than or equal to 0.01 g/kg. The alkali 
metal and/or alkaline earth metal content of the glycerol is generally greater than 
or equal to 0.1 (ig/kg. 

In the process according to the invention the alkali metals are generally 
lithium, sodium, potassium and cesium, often sodium and potassium, and 

25 frequently sodium. 

In the process for preparing a chlorohydrin according to the invention, the 
lithium content of the polyhydroxylated aliphatic hydrocarbon, the ester of 
polyhydroxylated aliphatic hydrocarbon or the mixture thereof is generally less 
than or equal to 1 g/kg, often less than or equal to 0.1 g/kg and more particularly 

30 less than or equal to 2 mg/kg. This content is generally greater than or equal to 
0.1 Mg/kg. 

In the process according to the invention, the sodium content of the 
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
35 less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
This content is generally greater than or equal to 0.1 ng/kg. 
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In the process according to the invention, the potassium content of the 
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
5 This content is generally greater than or equal to 0.1 ^g/kg. 

In the process according to the invention, the rubidium content of the 
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
10 This content is generally greater than or equal to 0.1 |ig/kg. 

In the process according to the invention, the cesium content of the 
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
1 5 This content is generally greater than or equal to 0. 1 |^g/kg. 

In the process according to the invention the alkaline earth metal elements 
are generally magnesium, calcium, strontium and barium, often magnesium and 
calcium and frequently calcium. 

In the process according to the invention, the magnesium content of the 
20 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
This content is generally greater than or equal to 0.1 ng/kg. 

In the process according to the invention, the calcium content of the 
25 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
This content is generally greater than or equal to 0.1 |^g/kg. 

In the process according to the invention, the strontium content of the 
30 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 
less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
This content is generally greater than or equal to 0.1 Kig/kg. 

In the process according to the invention, the barium content of the 
35 polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is generally less than or equal to 1 g/kg, often 



less than or equal to 0.1 g/kg and more particularly less than or equal to 2 mg/kg. 
This content is generally greater than or equal to 0. 1 |ag/kg. 

In the process according to the invention the alkali and/or alkaline earth 
metals are generally present in the form of salts, frequently in the form of 
5 chlorides, sulphates and mixtures thereof. Sodium chloride is the most often 
encountered. 

In the process for producing a chlorohydrin according to the invention, the 
chlorinating agent may be as described in application WO 2005/054167 of 
SOLVAY SA, from page 4 line 25 to page 6 line 2. 

10 In the process for producing a chlorohydrin according to the invention, the 

chlorinating agent may be hydrogen chloride perhaps as described in application 
WO 2005/054167 of SOLVAY SA, from page 4 line 30 to page 6 line 2. 

Particular mention is made of a chlorinating agent which may be aqueous 
hydrochloric acid or hydrogen chloride which is preferably anhydrous. 

1 5 The hydrogen chloride may originate from a process for pyrolysing organic 

chlorine compounds, such as, for example, from a vinyl chloride production, 
from a process for producing 4,4-methylenediphenyl diisocyanate (MDI) or 
toluene diisocyanate (TDI), from metal pickling processes or from the reaction of 
an inorganic acid such as sulphuric or phosphoric acid with a metal chloride such 

20 as sodium chloride, potassium chloride or calcium chloride. 

In one advantageous embodiment of the process for producing a 
chlorohydrin according to the invention, the chlorinating agent is gaseous 
hydrogen chloride or an aqueous solution of hydrogen chloride, or a combination 
of the two. 

25 In the process for producing a chlorohydrin according to the invention, the 

hydrogen chloride may be an aqueous solution of hydrogen chloride or may be . 
preferably gaseous hydrogen chloride, obtained from a plant for producing allyl 
chloride and/or for producing chloromethanes and/or a chlorinolysis plant and/or 
a plant for high-temperature oxidation of chlorine compounds, as described in 

30 the application entitled "Process for preparing a chlorohydrin by reacting a 

polyhydroxylated aliphatic hydrocarbon with a chlorinating agent", filed in the 
name of SOLVAY S A on the same day as the present application, and the 
content of which is incorporated here by reference. 

Particular mention is made of a process for preparing a chlorohydrin from 

35 a polyhydroxylated aliphatic hydrocarbon, from an ester of a polyhydroxylated 
aliphatic hydrocarbon or from a mixture thereof, and from a chlorinating agent, 
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the chlorinating agent comprising at least one of the following compounds : 
nitrogen, oxygen, hydrogen, chlorine, an organic hydrocarbon compound, an 
organic halogen compound, an organic oxygen compound and a metal. 

Particular mention is made of an organic hydrocarbon compound which is 
5 selected from saturated or unsaturated aliphatic and aromatic hydrocarbons and 
mixtures thereof. 

Particular mention is made of an unsaturated aliphatic hydrocarbon which 
is selected from acetylene, ethylene, propylene, butene, propadiene, 
methylacetylene and mixtures thereof, of a saturated aliphatic hydrocarbon 

1 0 which is selected from methane, ethane, propane, butane and mixtures thereof 
and of an aromatic hydrocarbon which is benzene. 

Particular mention is made of an organic halogen compound which is an 
organic chlorine compound selected from chloromethanes, chloroethanes, 
chloropropanes, chlorobutanes, vinyl chloride, vinylidene chloride, 

1 5 monochloropropenes, perchloroethylene, trichloroethylene, chlorobutadienes, 
chlorobenzenes and mixtures thereof. 

Particular mention is made of an organic halogen compound which is an 
organic fluorine compound selected from fluoromethanes, fluoroethanes, vinyl 
fluoride, vinylidene fluoride and mixtures thereof. 

20 Particular mention is made of an organic oxygen compound which is 

selected from alcohols, chloroalcohols, chloroethers and mixtures thereof. 

Particular mention is made of a metal selected from alkali metals, alkaline 
earth metals, iron, nickel, copper, lead, arsenic, cobalt, titanium, cadmium, 
antimony, mercury, zinc, selenium, aluminium, bismuth and mixtures thereof. 

25 Mention is made more particularly of a process wherein the chlorinating 

agent is obtained at least partly from a process for preparing allyl chloride and/or 
a process for preparing chloromethanes and/or a process of chlorinolysis and/or a 
process for oxidizing chlorine compounds at a temperature greater than or equal 
to 800°C. 

30 In one particularly advantageous embodiment of the production process 

according to the invention, the hydrogen chloride is an aqueous solution of 
hydrogen chloride and does not contain gaseous hydrogen chloride. 

In the process for producing a chlorohydrin according to the invention, the 
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of 

35 polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the 
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chlorinating agent may be carried out in a reactor as described in application 
WO 2005/054167 of SOLVAY SA on page 6 lines 3 to 23. 

Mention is made particularly of a plant made of or covered with materials 
which are resistant, under the reaction conditions, to the chlorinating agents, 
5 particularly to hydrogen chloride. Mention is made more particularly of a plant 
made of enamelled steel or of tantalum. 

In the process for producing a chlorohydrin according to the invention, the 
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of the 
polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the 

10 chlorinating agent may be carried out in apparatus which is made of or covered 
with materials that are resistant to chlorinating agents, as described in the patent 
application entitled " Process for preparing a chlorohydrin in corrosion-resistant 
apparatus filed in the name of SOLVAY SA on the same day as the present 
application, and the content of which is incorporated here by reference. 

1 5 Particular mention is made of a process for preparing a chlorohydrin that 

includes a step in which a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof is subjected to 
reaction with a chlorinating agent containing hydrogen chloride and to at least 
one other step carried out in an apparatus made of or covered with materials 

20 resistant to the chlorinating agent, under the conditions in which that step is 
realized. Mention is made more particularly of metallic materials such as 
enamelled steel, gold and tantalum and of non-metallic materials such as high- 
density polyethylene, polypropylene, poly(vinylidene fluoride), 
polytetrafluoroethylene, perfluoroalkoxyalkanes and poly(perfluoropropyl vinyl 

25 ether), polysulphones and polysulphides, and unimpregnated and impregnated 
graphite. 

In the process for producing a chlorohydrin according to the invention, the 
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of 
polyhydroxylated aliphatic hydrocarbon or the mixture thereof and the 
30 chlorinating agent may be carried out in the presence of a catalyst as described in 
application WO 2005/054167 of SOLVAY SA from page 6 line 28 to page 8 
line 5. 

Mention is made particularly of a catalyst based on a carboxylic acid or on 
a carboxylic acid derivative having an atmospheric boiling point of greater than 
35 or equal to 200°C, especially adipic acid and derivatives of adipic acid. 
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In the process for producing a chlorohydrin according to the invention, the 
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of 
polyhydroxylated aliphatic hydrocarbon or the mixture thereof and the 
chlorinating agent may be carried out at a catalyst concentration, temperature and 
5 pressure and for residence times as described in the application 

WO 2005/054167 of SOLVAY SA from page 8 line 6 to page 10 line 10. 

Mention is made particularly of a temperature of at least 20°C and not 
more than 160°C, of a pressure of at least 0.3 bar and not more than 100 bar and 
of a residence time of at least 1 h and not more than 50 h. 

10 In the process for producing a chlorohydrin according to the invention, the 

reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of 
polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the 
chlorinating agent may be carried out in the presence of a solvent as described in 
application WO 2005/054167 of SOLVAY SA at page 11 lines 12 to 36. 

15 Mention is made particularly of organic solvents such as a chlorinated 

organic solvent, an alcohol, a ketone, an ester or an ether, a non-aqueous solvent 
which is miscible with the polyhydroxylated aliphatic hydrocarbon, such as 
chloroethanol, chloropropanol, chloropropanediol, dichloropropanol, dioxane, 
phenol, cresol and mixtures of chloropropanediol and dichloropropanol, or heavy 

20 . products of the reaction such as at least partially chlorinated and/or esterified 
oligomers of the polyhydroxylated aliphatic hydrocarbon. 

In the process for producing a chlorohydrin according to the invention, the 
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of 
polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the 

25 chlorinating agent may be carried out in the presence of a liquid phase 
comprising heavy compounds other than the polyhydroxylated aliphatic 
hydrocarbon, as described in the application entitled " Process for preparing a 
chlorohydrin in a liquid phase filed in the name of SOLVAY S A on the same 
day as the present application, and the content of which is incorporated here by 

30 reference. 

Particular mention is made of a process for preparing a chlorohydrin 
wherein a polyhydroxylated aliphatic hydrocarbon, an ester of polyhydroxylated 
aliphatic hydrocarbon or a mixture thereof is subjected to reaction with a 
chlorinating agent in the presence of a liquid phase comprising heavy 
35 compounds other than the polyhydroxylated aliphatic hydrocarbon and having a 
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boiling temperature under a pressure of 1 bar absolute of at least 1 5°C more than 
the boiling temperature of the chlorohydrin under a pressure of 1 bar absolute. 

In the process for producing a chlorohydrin according to the invention the 
reaction of the polyhydroxylated aliphatic hydrocarbon, the ester of 
5 polyhydroxylated aliphatic hydrocarbon or the mixture thereof with the 

chlorinating agent is carried out in a liquid reaction medium. The liquid reaction 
medium may be a single-phase or multi-phase medium. 

The liquid reaction medium is composed of all of the dissolved or 
dispersed solid compounds, dissolved or dispersed liquid compounds and 
1 0 - dissolved or dispersed gaseous compounds at the temperature of the reaction. 

The reaction medium comprises the reactants, the catalyst, the solvent, the 
impurities present in the reactants, in the solvent and in the catalyst, the reaction 
intermediates, the products and the by-products of the reaction. 

By reactants are meant the polyhydroxylated aliphatic hydrocarbon, the 
1 5 ester of polyhydroxylated aliphatic hydrocarbon and the chlorinating agent. 

Among the impurities present in the polyhydroxylated aliphatic 
hydrocarbon mention may be made of carboxylic acids, salts of carboxylic acids, 
esters of fatty acid with the polyhydroxylated aliphatic hydrocarbon, esters of 
fatty acids with the alcohols used in the transesterification, and inorganic salts 
20 such as alkali metal or alkaline earth metal sulphates and chlorides. 

When the polyhydroxylated aliphatic hydrocarbon is glycerol, the 
impurities in the glycerol that may be mentioned include carboxylic acids, salts 
of carboxylic acids, fatty acid esters such as mono-, di- and triglycerides, esters 
of fatty acids with the alcohols used in the transesterification and inorganic salts 
25 such as alkali metal or alkaline earth metal sulphates and chlorides. 

Among the reaction intermediates mention may be made of 
monochlorohydrins of the polyhydroxylated aliphatic hydrocarbon and their 
esters and/or polyesters, the esters and/or polyesters of the polyhydroxylated 
aliphatic hydrocarbon and the esters of polychlorohydrins. 
30 When the chlorohydrin is dichloropropanol, the reaction intermediates that 

may be mentioned include glycerol monochlorohydrin and its esters and/or 
polyesters, the esters and/or polyesters of glycerol and the esters of 
dichloropropanol. 

The ester of polyhydroxylated aliphatic hydrocarbon may therefore be, at 
35 each instance, a reactant, an impurity of the polyhydroxylated aliphatic 
hydrocarbon or a reaction intermediate. 
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By products of the reaction are meant the chlorohydrin and water. The 
water may be the water formed in the chlorination reaction and/or water . 
introduced into the process, for example via the polyhydroxylated aliphatic 
hydrocarbon and/or the chlorinating agent, as described in the application 
5 WO 2005/054167 of SOLVAY SA at page 2 lines 22 to 28 to page 3 lines 20 
to 25, at page 5 lines 7 to 31 and at page 12 lines 14 to 19. 

Among the by-products mention may be made for example of the partially 
chlorinated and/or esterified oligomers of the polyhydroxylated aliphatic 
hydrocarbon. 

1 0 When the polyhydroxylated aliphatic hydrocarbon is glycerol, the by- 

products that may be mentioned include, for example, the partially chlorinated 
and/or esterified oligomers of glycerol. 

The reaction intermediates and the by-products may be formed in the 
different steps of the process, such as, for example, during the step of producing 

1 5 the chlorohydrin and during the steps of separating off the chlorohydrin. 

The liquid reaction medium may therefore contain the polyhydroxylated 
aliphatic hydrocarbon, the chlorinating agent in solution or dispersion in the form 
of bubbles, the catalyst, the solvent, the impurities present in the reactants, the 
solvent and the catalyst, such as dissolved or solid salts, for example, the reaction 

20 intermediates, the products and the by-products of the reaction. 

The process for preparing the chlorohydrin according to the invention is a 
continuous process. A continuous process generally exhibits an operating 
period, referred to as transitory phase, in the course of which the concentrations 
of the constituents of the reaction mixture change over the course of time, and 

25 then an operating period referred to as the steady state in the course of which the 
concentrations of the reaction mixture constituents show virtually no further 
change over the course of time. 

In the continuous process for producing a chlorohydrin according to the 
invention, the liquid reaction medium has a steady-state composition which 

30 comprises the polyhydroxylated aliphatic hydrocarbon and esters of the 

polyhydroxylated aliphatic hydrocarbon whose sum content, expressed as moles 
of polyhydroxylated aliphatic hydrocarbon, is greater than 1 . 1 mol % and less 
than or equal to 30 %, the percentage being based on the organic part of the 
liquid reaction medium. Said sum is often greater than 2.0 mol % and frequently 

35 greater than or equal to 5 mol %. Said sum is often less than or equal to 
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25 mol % of the liquid reaction medium, frequently less than or equal to 
15 mol % and in particular less than or equal to 10 mol %. 

The organic part of the liquid reaction medium consists of all of the 
organic compounds of the liquid reaction medium, in other words the 
5 compounds whose molecule contains at least one carbon atom. 

In the continuous process for producing a chlorohydrin according to the 
invention, the liquid reaction medium has a steady-state composition which 
comprises the chlorohydrin and chlorohydrin esters whose sum content, 
expressed as moles of chlorohydrin, is greater than or equal to 1 0 mol % and less 

10 than or equal to 98 mol %, the percentage being based on the organic part of the 
liquid reaction medium. Said sum is often greater than or equal to 50 mol % and 
frequently greater than or equal to 25 mol %. Said sum of these contents is often 
less than or equal to 80 mol %, frequently less than or equal to 75 mol %, in 
particular less than or equal to 65 mol %, and more specifically less than or equal 

15 to 55 mol %. 

In the continuous process for producing a chlorohydrin according to the 
invention, the reaction medium has a steady-state composition which contains 
chlorinated oligomers of the polyhydroxylated aliphatic hydrocarbon and esters 
of the chlorinated oligomers of the polyhydroxylated aliphatic hydrocarbon 

20 whose sum content, expressed as moles of polyhydroxylated aliphatic 

hydrocarbon, is greater than or equal to 0.1 mol % and less than or equal to 
20 mol %, the percentage being based on the organic part of the liquid reaction 
mixture. Said sum is often greater than or equal to 1 mol % and in particular 
greater than or equal to 5 mol %. Said sum is often less than or equal to 

25 15 mol % of the liquid reaction medium, frequently less than or equal to 
1 0 mol %, and in particular less than or equal to 8 mol %. 

In the continuous process for producing a chlorohydrin according to the 
invention, the chlorohydrin may be a mixture of a monochlorohydrin and a 
dichlorohydrin. The chlorohydrin is preferably a mixture of 

30 monochloropropanediol and dichloropropanol. 

In the continuous process for producing a chlorohydrin according to the 
invention, when the chlorohydrin is a mixture of monochlorohydrin and 
dichlorohydrin, the composition of the liquid reaction medium in the steady state 
contains the monochlorohydrin and monochlorohydrin esters whose sum content, 

35 expressed as moles of monochlorohydrin, is greater than or equal to 11 mol % 
and less than or equal to 85 mol %, the percentage being based on the organic 
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part of the liquid reaction medium. Said sum is frequently greater than or equal 
to 1 5 mol % and in particular greater than or equal to 25 mol %. Said sum is 
often less than or equal to 75 mol % of the liquid reaction medium, frequently 
less than or equal to 60 mol % and in particular less than or equal to 45 mol %. 

In the continuous process for producing a chlorohydrin according to the 
invention, when the chlorohydrin is a mixture of monochlorohydrin and 
dichlorohydrin, the composition of the liquid reaction medium in the steady state 
contains the dichlorohydrin and dichlorohydrin esters whose sum content, 
expressed as moles of dichlorohydrin, is greater than or equal to 0.5 mol % and 
less than or equal to 79 mol %, the percentage being based on the organic part of 
the liquid reaction medium. Said sum is frequently greater than or equal to 
1 mol % of dichlorohydrin and esters thereof and in particular greater than or 
equal to 5 mol %. Said sum is often less than or equal to 55 mol % of the liquid 
reaction medium, frequently less than or equal to 45 mol % and in particular less 
than or equal to 35 mol %. 

In the continuous process for producing a chlorohydrin according to the 
invention, the esters may originate from the reaction of the chlorohydrin, the 
glycerol, the chlorinated oligomers of the polyhydroxylated hydrocarbon, and the 
organic acid during the step of producing the chlorohydrin. The organic acid is 
as defined above. 

The invention additionally provides a liquid composition comprising a 
chlorohydrin, chlorohydrin esters, a polyhydroxylated aliphatic hydrocarbon, 
esters of the polyhydroxylated aliphatic hydrocarbon, chlorinated oligomers of 
the polyhydroxylated aliphatic hydrocarbon and esters of chlorinated oligomers 
of the polyhydroxylated aliphatic hydrocarbon and wherein : 

(a) the sum content of the polyhydroxylated aliphatic hydrocarbon and of the 
esters of the polyhydroxylated aliphatic hydrocarbon, expressed as moles of 
polyhydroxylated aliphatic hydrocarbon, in the organic part of the liquid 
composition is greater than 1.1 mol % and less than or equal to 30 mol % of 
the liquid composition 

(b) the sum content of the chlorohydrin and of the chlorohydrin esters, 
expressed as moles of chlorohydrin, in the organic part of the liquid 
composition is greater than or equal to 10 mol % and less than 98 mol % of 
the liquid composition 

(c) the sum content of the chlorinated oligomers of the polyhydroxylated 
aliphatic hydrocarbon and of the esters of the chlorinated oligomers of the 
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polyhydroxylated aliphatic hydrocarbon, expressed as moles of 
polyhydroxylated aliphatic hydrocarbon, in the organic part of the liquid 
composition is greater than or equal to 0.1 mol % and less than 20 mol % of 
the liquid composition. 
5 The invention additionally provides a composition comprising 

l,3-dichloropropan-2-ol and 2,3-dichloropropan-l-ol and having a total 
1 5 3-dichloropropan-2-ol and 2 5 3-dichloropropan-l -ol content, based on the 
organic part, of greater than or equal to 800 g/kg. 
The organic part is defined as above. 
10 This liquid composition may contain water and hydrogen chloride. 

In the process according to the invention, the separation of the 
chlorohydrin and of the other compounds from the reaction mixture may be 
carried out in accordance with the methods as described in the application 
WO 2005/054167 of SOLVAY SA from page 12 line 1 to page 16 line 35 and 
15 page 18 lines 6 to 13. These other compounds are those mentioned above and 
include unconsumed reactants, the impurities present in the reactants, the 
catalyst, the solvent, the reaction intermediates, the water and the by-products of 
the reaction. 

Particular mention is made of separation by azeotropic distillation of a 
20 water/chlorohydrin/chlorinating agent mixture under conditions which minimize 
the losses of chlorinating agent, followed by isolation of the chlorohydrin by 
decantation. 

In the process for producing a chlorohydrin according to the invention, the 
isolation of the chlorohydrin and of the other compounds from the reaction 

25 mixture may be carried out in accordance with methods of the kind described in 
patent application EP 05104321.4, filed in the name of SOLVAY SA on 
20/05/2005 and the content of which is incorporated here by reference. A 
separation method including at least one separating operation intended to remove 
the salt from the liquid phase is particularly preferred. 

30 Particular mention is made of a process for preparing a chlorohydrin by 

reacting a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof with a chlorinating 
agent wherein the polyhydroxylated aliphatic hydrocarbon, an ester of the 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof that is used 

35 comprises at least one solid or dissolved metal salt, the process including a 

separation operation intended to remove part of the metal salt. Mention is made 
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more particularly of a process for preparing a chlorohydrin by reacting a 
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic 
hydrocarbon or a mixture thereof with a chlorinating agent wherein the 
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic 
5 hydrocarbon or a mixture thereof that is used comprises at least one chloride 

and/or a sodium and/or potassium sulphate and in which the separating operation 
intended to remove part of the metal salt is a filtering operation. Particular 
mention is also made of a process for preparing a chlorohydrin wherein (a) a 
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic 

10 hydrocarbon or a mixture thereof is subjected to reaction with a chlorinating 
agent in a reaction mixture, (b) continuously or periodically, a fraction of the 
reaction mixture containing at least water and the chlorohydrin is removed, (c) at 
least a part of the fraction obtained in step (b) is introduced into a distillation step 
and (d) the reflux ratio of the distillation step is controlled by providing water to 

15 the said distillation step. Mention is made very particularly of a process for 

preparing a chlorohydrin wherein (a) a polyhydroxylated aliphatic hydrocarbon, 
an ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is 
subjected to reaction with hydrogen chloride in a reaction mixture, (b) 
continuously or periodically, a fraction of the reaction mixture containing at least 

20 water and chlorohydrin is removed, (c) at least part of the fraction obtained in 
step (b) is introduced into a distillation step in which the ratio between the 
hydrogen chloride concentration and the water concentration in the fraction 
introduced into the distillation step is smaller than the hydrogen chloride/water 
concentration ratio in the binary azeotropic hydrogen chloride/water composition 

25 at the distillation temperature and pressure. 

In the process for preparing a chlorohydrin according to the invention, the 
separation of the chlorohydrin and of the other compounds from the reaction 
mixture from chlorination of the polyhydroxylated aliphatic hydrocarbon may be 
carried out in accordance with methods as described in the application entitled 

30 " Process for preparing a chlorohydrin filed in the name of SOLVAY SA on 
the . same day as the present application, and the content of which is incorporated 
here by reference. 

Particular mention is made of a process for preparing a chlorohydrin which 
comprises the following steps : (a) a polyhydroxylated aliphatic hydrocarbon, an 
35 ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof is reacted 
with a chlorinating agent and an organic acid so as to give a mixture containing 
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the chlorohydrin and esters of the chlorohydrin, (b) at least part of the mixture 
obtained in (a) is subjected to one or more treatments subsequent to step (a), 
and (c) the polyhydroxylated aliphatic hydrocarbon is added to at least one of the 
steps subsequent to step (a), in order to react at a temperature greater than or 
5 equal to 20°C with the esters of the chlorohydrin, so as to form, at least partly, 
esters of the polyhydroxylated aliphatic hydrocarbon. Mention is made more 
particularly of a process in which the polyhydroxylated aliphatic hydrocarbon is 
glycerol and the chlorohydrin is dichloropropanol. 

In the process for preparing a chlorohydrin according to the invention, the 

10 separation of the chlorohydrin and the other compounds from the reaction 

mixture from chlorination of the polyhydroxylated aliphatic hydrocarbon, the 
ester of polyhydroxylated aliphatic hydrocarbon or the mixture thereof may be 
carried out in accordance with methods as described in the application entitled 
" Process for preparing a chlorohydrin starting from a polyhydroxylated aliphatic 

15 hydrocarbon filed in the name of SOLVAY SA on the same day as the present 
application, and the content of which is incorporated here by reference. 

Particular mention is made of a process for preparing chlorohydrin by 
reacting a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof with a chlorinating 

20 agent in a reactor which is supplied with one or more liquid streams containing 
less than 50 % by weight of the polyhydroxylated aliphatic hydrocarbon, of the 
ester of polyhydroxylated aliphatic hydrocarbon or of the mixture thereof relative 
to the weight of the entirety of the liquid streams introduced into the reactor. 
More particular mention is made of a process comprising the following steps : 

25 (a) a polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated 

aliphatic hydrocarbon or a mixture thereof is reacted with a chlorinating agent so 
as to give at least one mixture containing the chlorohydrin, water and the 
chlorinating agent, (b) at least a fraction of the mixture formed in step (a) is 
removed, and (c) the fraction removed in step (b) is subjected to an operation of 

30 distillation and/or stripping wherein the polyhydroxylated aliphatic hydrocarbon 
is added in order to isolate, from the fraction removed in step (b), a mixture 
containing water and the chlorohydrin and exhibiting a reduced chlorinating 
agent content as compared with the fraction removed in step (b). 

In the process for preparing a chlorohydrin according to the invention, the 

35 separation of the chlorohydrin and of the other compounds from the reaction 
mixture from chlorination of the polyhydroxylated aliphatic hydrocarbon, the 
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ester of polyhydroxylated aliphatic hydrocarbon or the mixture thereof may be 
carried out in accordance with methods as described in the application entitled 
" Process for converting polyhydroxylated aliphatic hydrocarbons into 
chlorohydrins filed in the name of SOLVAY SA on the same day as the 
5 present application, and the content of which is incorporated here by reference. 
Particular mention is made of a process for preparing a chlorohydrin that 
comprises the following steps : 

(a) A polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated 
aliphatic hydrocarbon or a mixture thereof is reacted with a chlorinating 

10 agent so as to give a mixture containing the chlorohydrin, chlorohydrin 

esters and water. 

(b) At least a fraction of the mixture obtained in step (a) is subjected to a 
distillation and/or stripping treatment so as to give a portion concentrated in 
water, in chlorohydrin and in chlorohydrin esters. 

15 (c) At least a fraction of the portion obtained in step (b) is subjected to a 

separating operation in the presence of at least one additive so as to obtain a 
moiety concentrated in chlorohydrin and in chlorohydrin esters and 
containing less than 40 % by weight of water. 
The separating operation is more particularly a decantation. 
20 In the process for producing the chlorohydrin according to the invention, 

the isolation and the treatment of the other compounds of the reaction mixture 
may be carried out in accordance with methods as described in the application 
entitled " Process for preparing a chlorohydrin by chlorinating a 
polyhydroxylated aliphatic hydrocarbon filed in the name of SOLVAY SA on 
25 the same day as the present application. A preferred treatment consists in 

subjecting a fraction of the by-products of the reaction to a high-temperature 
oxidation. 

Particular mention is made of a process for preparing a chlorohydrin that 
comprises the following steps : (a) a polyhydroxylated aliphatic hydrocarbon, an 

30 ester of a polyhydroxylated aliphatic hydrocarbon or a mixture thereof whose 
alkali metal and/or alkaline earth metal content is less than or equal to 5 g/kg, a 
chlorinating agent and an organic acid are reacted so as to give a mixture 
containing at least the chlorohydrin and by-products, (b) at least a portion of the 
mixture obtained in step (a) is subjected to one or more treatments in steps 

35 subsequent to step (a), and (c) at least one of the steps subsequent to step (a) 

consists in an oxidation at a temperature greater than or equal to 800°C. More 
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particular mention is made of a process wherein, in the subsequent step, a portion 
of the mixture obtained in step (a) is removed and this portion is subjected to 
oxidation at a temperature greater than or equal to 800°C in the course of the 
removal. Particular mention is also made of a process wherein the treatment of 
5 step (b) is a separating operation selected from phase separation, filtration, 
centrifugation, extraction, washing, evaporation, stripping, distillation, and 
adsorption operations or the combinations of at least two of these operations. 

In the process according to the invention, when the chlorohydrin is 
monochloropropanol, it is generally obtained in the form of a mixture of 
10 compounds comprising the isomers of l-chloropropan-2-ol and 2-chloropropan- 

1- ol. This mixture generally contains more than 1 % by weight of the two 
isomers, preferably more than 5 % by weight and particularly more than 50 %. 
The mixture commonly contains less than 99.9 % by weight of the two isomers, 
preferably less than 95 % by weight and more particularly less than 90 % by 

1 5 weight. The other constituents of the mixture may be compounds originating 
from the processes for preparing the chloropropanol, such as residual reactants, 
reaction by-products, solvents and, in particular, water. 

The mass ratio of the isomers, l-chloropropan-2-ol and 

2- chloropropan-l-ol, is commonly greater than or equal to 0.01, preferably 

20 greater than or equal to 0.4. This ratio is commonly less than or equal to 99 and 
preferably less than or equal to 25. 

In the process according to the invention, when the chlorohydrin is 
monochloroethanol, it is generally obtained in the form of a mixture of 
compounds comprising the 2-chloroethanol isomer. This mixture generally 

25 contains more than 1 % by weight of the isomer, preferably more than 5 % by 
weight and particularly more than 50 %. The mixture commonly contains less 
than 99.9 % by weight of the isomer, preferably less than 95 % by weight and 
more particularly less than 90 % by weight. The other constituents of the 
mixture may be compounds originating from the processes for preparing the 

30 chloroethanol, such as residual reactants, reaction by-products, solvents and, in 
particular, water. 

In the process according to the invention, when the chlorohydrin is 
monochloropropanediol, it is generally obtained in the form of a mixture of 
compounds comprising the isomers of l-chloropropane-2,3-diol and 

35 2-chloropropane-l,3-diol. This mixture generally contains more than 1 % by 

weight of the two isomers, preferably more than 5 % by weight and particularly 
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more than 50 %. The mixture commonly contains less than 99.9 % by weight of 
the two isomers, preferably less than 95 % by weight and more particularly less 
than 90 % by weight. The other constituents of the mixture may be compounds 
originating from the processes for preparing the chloropropanediol, such as 
5 residual reactions, reaction by-products, solvents and, in particular, water. 
The mass ratio between the l-chloropropane-2,3-diol and 
2-chloropropane-l,3-diol isomers is commonly greater than or equal to 0.01, 
preferably greater than or equal to 0.4. This ratio is commonly less than or equal 
to 99 and preferably less than or equal to 25. 

10 In the process according to the invention, when the chlorohydrin is 

dichloropropanol, it is generally obtained in the form of a mixture of compounds 
comprising the isomers of l,3-dichloropropan-2-ol and 2,3-dichloropropan-l-ol. 
This mixture generally contains more than 1 % by weight of the two isomers, 
preferably more than 5 % by weight and in particular more than 50 %. The 

1 5 mixture commonly contains less than 99.9 % by weight of the two isomers. The 
other constituents of the mixture may be compounds originating from the 
processes for preparing the dichloropropanol, such as residual reactants, reaction 
by-products, solvents and, in particular, water. 

The mass ratio between the l,3-dichloropropan-2^ol and 2,3- 

20 dichloropropan-l-ol isomers is commonly greater than or equal to 0.01, often 
greater than or equal to 0.4, frequently greater than or equal to 1 .5, preferably 
greater than or equal to 3.0, more preferredly greater than or equal to 7.0 and 
with very particular preference greater than or equal to 20.0. This ratio is 
commonly less than or equal to 99 and preferably less than or equal to 25. 

25 The invention also provides a composition comprising 

l,3-dichloropropan-2-ol and 2,3-dichloropropan-l-ol and other organic 
compounds and having a total 1 ,3-dichloropropan-2-ol and 
2,3-dichloropropan-l-ol content, based on the total organic compounds content, 
of greater than or equal to 800 g/kg. Said content is often greater than or equal to 

30 850 g/kg, frequently greater than or equal to 900 g/kg, in particular greater than 
or equal to 950 g/kg, specifically greater than or equal to 975 g/kg, and very 
particularly greater than or equal to 985 g/kg. This composition may also 
contain water and hydrogen chloride. 

The chlorohydrin obtained in the process according to the invention may 

35 include a heightened amount of halogenated ketones, in particular of 

chloroacetone, as described in the patent application FR 05.05 120 of 20/05/2005, 
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filed in the name of the applicant, and the content of which is incorporated here 
by reference. The halogenated ketone content may be reduced by subjecting the 
chlorohydrin obtained in the process according to the invention to an azeotropic 
distillation in the presence of water or by subjecting the chlorohydrin to a 
5 dehydrochlorination treatment as described in this application from page 4 line 1 
to page 6 line 35. 

Particular mention is made of a process for preparing an epoxide wherein 
halogenated ketones are formed as by-products and which comprises at least one 
treatment of removal of at least a portion of the halogenated ketones formed. 

10 Mention is made more particularly of a process for preparing an epoxide by 

dehydrochlorinating a chlorohydrin of which at least one fraction is prepared by 
chlorinating a polyhydroxylated aliphatic hydrocarbon, an ester of a 
polyhydroxylated aliphatic hydrocarbon or a mixture thereof, a treatment of 
dehydrochlorination and a treatment by azeotropic distillation of a water/ketone 

1 5 mixture, which are intended to remove at least a portion of the halogenated 
ketones formed, and a process for preparing epichlorohydrin wherein the 
halogenated ketone formed is chloroacetone. 

The chlorohydrin obtained in the process according to the invention may 
be subjected to a dehydrochlorination reaction in order to produce an epoxide, as 

20 described in the patent applications WO 2005/054167 and FR 05.05120, both 
filed in the name of SOLVAY SA. 

The term " epoxide " is used herein to describe a compound containing at 
least one oxygen bridged on a carbon-carbon bond. Generally speaking, the 
carbon atoms of the carbon-carbon bond are adjacent and the compound may 

25 contain atoms other than carbon atoms and oxygen atoms, such as hydrogen 
atoms and halogens. The preferred epoxides are ethylene oxide, propylene 
oxide, glycidol, epichlorohydrin and mixtures of at least two thereof. 

The dehydrochlorination of the chlorohydrin may be carried out as 
described in the application entitled " Process for preparing an epoxide starting 

30 from a polyhydroxylated aliphatic hydrocarbon and a chlorinating agent ", filed 
in the name of SOLVAY S A on the same day as the present application, and the 
content of which is incorporated here by reference. 

Particular mention is made of a process for preparing an epoxide wherein a 
reaction mixture resulting from the reaction between a polyhydroxylated 

35 aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a 
mixture thereof with a chlorinating agent, the reaction mixture containing at least 
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10 g of chlorohydrin per kg of reaction mixture, is subjected to a subsequent 
chemical reaction without intermediate treatment. 

Mention is also made of the preparation of an epoxide that comprises the 
following steps : 

(a) A polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated 
aliphatic hydrocarbon or a mixture thereof is reacted with a chlorinating 
agent and an organic acid so as to form the chlorohydrin and chlorohydrin 
esters in a reaction mixture containing the polyhydroxylated aliphatic 
hydrocarbon, the ester of polyhydroxylated aliphatic hydrocarbon, water, the 
chlorinating agent and the organic acid, the reaction mixture containing at 
least 10 g of chlorohydrin per kg of reaction mixture. 

(b) At least a fraction of the reaction mixture obtained in step (a), this fraction 
having the same composition as the reaction mixture obtained in step (a), is 
subjected to one or more treatments in steps subsequent to step (a). 

(c) A basic compound is added to at least one of the steps subsequent to step (a) 
in order to react at least partly with the chlorohydrin, the chlorohydrin esters, 
the chlorinating agent and the organic acid so as to form the epoxide and 
salts. 

The process for producing the chlorohydrin according to the invention, 
may be integrated within an overall plan for preparation of an epoxide, as 
described in the application entitled " Process for preparing an epoxide starting 
from a chlorohydrin filed in the name of SOLV AY S A on the same day as the 
present application, and the content of which is incorporated here by reference. 

Particular mention. is made of a process for preparing an epoxide that 
comprises at least one step of purification of the epoxide formed, the epoxide 
being at least partly prepared by a process of dehydrochlorinating a chlorohydrin, 
the latter being at least partly prepared by a process of chlorinating a 
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic 
hydrocarbon or a mixture thereof. 

In the process according to the invention, the polyhydroxylated aliphatic 
hydrocarbon is preferably glycerol and the chlorohydrin is preferably 
dichloropropanol. 

When the chlorohydrin is dichloropropanol, the process according to the 
invention may be followed by preparation of epichlorohydrin by 
dehydrochlorination of dichloropropanol, and the epichlorohydrin may be used 
in the production of epoxy resins. 
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The example below is intended to illustrate the invention, though without 
subjecting it to any limitation. 
Single example 

The example according to the invention was carried out in plant as per the 
5 diagram in Figure 1 . A reactor equipped with a stirring device (4) was supplied 
continuously with a stream of 20 kg/h of glycerol (1) and with a stream of 
47.2 kg/h of 33 % concentrated hydrochloric acid (2). The adipic acid serving as 
catalyst is introduced into the reactor via line (3). The reactor operated at a 
temperature of 125°C and at atmospheric pressure with a reaction-liquid volume 

10 of 625 1. A distillation column (6) was supplied via line (5) with vapours 
produced in the reactor (4). A stream was withdrawn from column (6) via 
line (7) and was introduced into a condenser (8). The stream coming from 
condenser (8) was introduced via line (9) into a phase separator (10), in which it 
was separated into aqueous and organic phases. A fraction of the separated 

1 5 aqueous phase was recycled via line (1 1) to the top of column (6) in order to 

maintain a reflux sufficient for the separation. The less volatile compounds were 
condensed in the column and were recycled to reactor (4) via line (12). The 
production of dichloropropanol consisted of a dichloropropanol-saturated 
aqueous phase, which was withdrawn via line (13), and a water-saturated organic 

20 phase, which was withdrawn via line (14). The overall production of 

dichloropropanol, containing a small amount of hydrogen chloride, yielded an 
organic purity of 99.6 % by weight. 

A fraction of the reaction mixture was withdrawn at regular intervals via 
line (15) in order to maintain a constant liquid volume in reactor (4). 

25 The overall steady-state catalyst content was 1 .87 mol of weak acid and 

ester functions combined with the adipic acid per kg of reaction mixture. 

The organic part of the constituents of the reaction mixture comprises 
35.5 mol % of dichloropropanols and esters thereof, 48.5 mol % of 
monochloropropanediols and esters thereof, 5.5 mol % of glycerol and its esters, 

30 9.1 mol % of diglycerols and of chlorinated diglycerols, and 1.4 mol % of acid. 
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CLAIMS 

1 . Continuous process for producing a chlorohydrin, wherein a 
polyhydroxylated aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic 
hydrocarbon or a mixture thereof is reacted with a chlorinating agent and an 

5 organic acid in a liquid reaction medium whose steady-state composition 
comprises the polyhydroxylated aliphatic hydrocarbon and esters of the 
polyhydroxylated aliphatic hydrocarbon whose sum content, expressed as moles 
of polyhydroxylated aliphatic hydrocarbon, is greater than 1.1 mol % and less 
than or equal to 30 mol %, the percentage being based on the organic part of the 
1 0 liquid reaction medium. 

2. Process according to Claim 1, wherein the composition of the liquid 
reaction medium in the steady state contains the chlorohydrin and chlorohydrin 
esters whose sum content, expressed as moles of chlorohydrin, is greater than or 
equal to 10 mol % and less than or equal to 98 mol %, the percentage being 

1 5 based on the organic part of the liquid reaction medium. 

3. Process according to Claim 1 or 2, wherein the composition of the liquid 
reaction medium in the steady state contains chlorinated oligomers of the 
polyhydroxylated aliphatic hydrocarbon and esters of chlorinated oligomers of 
the polyhydroxylated aliphatic hydrocarbon whose sum content, expressed as 

20 moles of polyhydroxylated aliphatic hydrocarbon, is greater than or equal to 

0.1 mol % and less than or equal to 20 mol %, the percentage being based on the 
organic part of the liquid reaction medium. 

4. Process according to any one of Claims 1 to 3, wherein the chlorohydrin 
is a mixture of monochlorohydrin and dichlorohydrin. 

25 5. Process according to Claim 4, wherein the composition of the liquid 

reaction medium in the steady state contains the monochlorohydrin and 
monochlorohydrin esters whose sum content, expressed as moles of 
monochlorohydrin, is greater than or equal to 1 1 mol % and less than or equal to 
85 mol %, the percentage being based on the organic part of the liquid reaction 

30 medium. 

6. Process according to Claim 4 or 5, wherein the composition of the liquid 
reaction medium in the steady state contains the dichlorohydrin and 
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dichlorohydrin esters whose sum content, expressed as moles of dichlorohydrin, 
is greater than or equal to 0.5 mol % and less than or equal to 79 mol %, the 
percentage being based on the organic part of the liquid reaction medium. 

7. Process according to any one of Claims 1 to 6, wherein the 
polyhydroxylated aliphatic hydrocarbon, the ester of polyhydroxylated aliphatic 
hydrocarbon or the mixture thereof is obtained starting from renewable raw 
materials. 

8. Process according to any one of Claims 1 to 7, wherein the chlorinating 
agent is a combination of gaseous hydrogen chloride and an aqueous solution of 
hydrogen chloride, or an aqueous solution of hydrogen chloride. 

9. Process according to any one of Claims l to 8, wherein the organic acid 
is an impurity present in the polyhydroxylated aliphatic hydrocarbon, the ester of 
a polyhydroxylated aliphatic hydrocarbon or the mixture thereof. 

10. Process according to any one of Claims 1 to 9, wherein the organic acid 
is used as a catalyst of the chlorination reaction. 

1 1 . Process according to any one of Claims 3 to 10, wherein the esters of 
the polyhydroxylated aliphatic hydrocarbon, of the chlorohydrin and of the 
chlorinated oligomers of the polyhydroxylated aliphatic hydrocarbon result from 
reactions of the organic acid with the polyhydroxylated aliphatic hydrocarbon, 
the chlorohydrin and the chlorinated oligomers of the polyhydroxylated aliphatic 
hydrocarbon. 

12. Process according to any one of Claims 1 to 1 1, wherein the 
polyhydroxylated aliphatic hydrocarbon is selected from ethylene glycol, 
propylene glycol, chloropropanediol, glycerol and mixtures of at least two 
thereof 

13 . Process according to any one of Claims 1 to 12, wherein the 
chlorohydrin is selected from chloroethanol, chloropropanol, chloropropanediol, 
dichloropropanol and mixtures of at least two thereof. 

14. Process according to Claim 12 or 13, wherein the polyhydroxylated 
aliphatic hydrocarbon is glycerol and the chlorohydrin is chloropropanediol 
and/or dichloropropanol. 
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15. Process according to Claim 14, followed by preparation of 
epichlorohydrin by dehydrochlorination of dichloropropanol. 

16. Process according to Claim 15, wherein the epichlorohydrin is used in 
the production of epoxy resins. 

17. Liquid composition comprising a chlorohydrin, chlorohydrin esters, a 
polyhydroxylated aliphatic hydrocarbon, esters of the polyhydroxylated aliphatic 
hydrocarbon, chlorinated oligomers of the polyhydroxylated aliphatic 
hydrocarbon and esters of chlorinated oligomers of the polyhydroxylated 
aliphatic hydrocarbon and wherein : 

(a) the sum content of the polyhydroxylated aliphatic hydrocarbon and of the 
esters of the polyhydroxylated aliphatic hydrocarbon, expressed as moles 
of polyhydroxylated aliphatic hydrocarbon, in the organic part of the liquid 
composition is greater than 1.1 mol % and less than or equal to 30 mol % 

(b) the sum content of the chlorohydrin and of the chlorohydrin esters, 
expressed as moles of chlorohydrin, in the organic part of the liquid 
composition is greater than or equal to 10 mol % and less than 98 mol % 

(c) the sum content of the chlorinated oligomers of the polyhydroxylated 
aliphatic hydrocarbon and of the esters of the chlorinated oligomers of the 
polyhydroxylated aliphatic hydrocarbon, expressed as moles of 
polyhydroxylated aliphatic hydrocarbon, in the organic part of the liquid 
composition is greater than or equal to 0.1 mol % and less than 20 mol %. 

18. Composition comprising l,3-dichloropropan-2-ol and 
2,3-dichloropropan-l-ol and having a total l,3-dichloropropan-2-ol and 
2,3-dichloropropan-l-ol content, based on the organic part, of greater than or 
equal to 800 g/kg. 

19. Composition according to Claim 18 comprising water and hydrogen 
chloride. 

20. Composition according to Claim 18 or 19, wherein the 
2,3-dichloropropan-l-ol content, based on the sum content of 
l,3-dichloropropan-2-ol and 2,3-dichloropropan-l-ol, is less than or equal to 
20 % by weight. 
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Continuous process for preparing chlorohydrins 



Continuous process for producing a chlorohydrin, wherein a polyhydroxylated 
aliphatic hydrocarbon, an ester of a polyhydroxylated aliphatic hydrocarbon or a 
mixture thereof is reacted with a chlorinating agent and an organic acid in a 
liquid reaction medium whose steady-state composition comprises the 
polyhydroxylated aliphatic hydrocarbon and esters of the polyhydroxylated 
aliphatic hydrocarbon whose sum content, expressed as moles of 
polyhydroxylated aliphatic hydrocarbon, is greater than 1.1 mol % and less than 
or equal to 30 mol %, the percentage being based on the organic part of the 
liquid reaction medium. 
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(57) Abstract: The invention concerns a continuous method for producing chlorhydrine which consists in reacting a polyhydrox- 
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the liquid reaction medium. 

(57) Abrege : Procetle* continu de production de chlorhydrine dans lequel on fait reagir un hydrocarbure aliphatique poly hydroxy^, 
un ester d'un hydrocarbure aliphatique poly hydroxyle" ou un melange d'entre eux, avec un agent de chloration et un acide organique 
dans un milieu reactionnel liquide dont la composition a l'etat stationnaire comprend de rhydrocarbure aliphatique poly hydroxy^ 
et des esters de rhydrocarbure aliphatique poly hydroxy^ dont la somme des teneurs exprimee en mole d'hydrocarbure aliphatique 
poly hydroxy 16 est superieure a 1,1 mol % et inferieure ou egale a 30 mol %, le pourcentage 6tant rapport6 a la partie organique du 
milieu reactionnel liquide. 
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Proc6d6 continu de fabrication de chlorhydrines 



La pr6sente demande de brevet revendique le b6n&fice de la demande de 
brevet FR 05.05120 et de la demande de brevet EP 05104321.4 d6pos6es le 
20 mai 2005, et des demandes de brevet US provisoires n° 60/734659, 
60/734627, 60/734657, 60/734658, 60/734635, 60/734634, 60/734637 et 
5 60/734636, d6pos£es le 8 novembre 2005 et dont les contenus sont ici incorpor6s 
par r6f6rence. 

La pr^sente invention se rapporte a un proc6d6 continu de fabrication de 
chlorhydrine. 

Les chlorhydrines sont des intermgdiaires r6actionnels dans la fabrication 
10 des6poxydes. Le dichloropropanol, par exemple, est un intermSdiaire 

r6actionnel dans la fabrication de F6pichlorhydrine et des r6sines 6poxy (Kirk- 
Othmer Encyclopedia of Chemical Technology, Fourth Edition, 1992, Vol. 2, 
page 156, John Wiley & Sons, Inc.). 

Selon des proc6d6s connus, on peut obtenir le dichloropropanol notamment 
1 5 par hypochloration du chlorure d'allyle, par chloration de Falcool allylique et par 
hydrochloration du glycerol. Ce dernier proc6d6 prSsente l'avantage que le 
dichloropropanol peut etre obtenu au d6part de matidres premieres fossiles ou de 
matidres premidres renouvelables et il est connu que les ressources nature lies 
p6trochimiques, dont sont issues les mati&res fossiles, par exemple le p6trole, le 
20 gaz naturel ou le charbon, disponibles sur la terre sont limit6es. 

La demande internationale WO 2006/020234 dScrit un proc6d6 de 
conversion d'un hydrocarbure aliphatique poly hydroxyl6 ou d'un ester de celui- 
ci en une chlorhydrine. Une composition comprenant au plus 1 % 
Fhydrocarbure aliphatique poly hydroxyl6 et des esters de l'hydrocarbure 
25 aliphatique poly hydroxyl6 est divulgu6e. Cette composition est caract6ristique 
d'un proc6d6 non adapts & une operation en continu. 

Le but de l'invention est de fournir un proc6d6 continu de production de 
chlorhydrine qui ne prSsente pas ces inconv6nients. 

L' invention concerne dds lors un proc6d6 continu de production de 
30 chlorhydrine dans lequel on fait r6agir un hydrocarbure aliphatique poly 

hydroxyl6, un ester d'un hydrocarbure aliphatique poly hydroxyl6 ou un melange 
d'entre eux, avec un agent de chloration et un acide organique dans un milieu 
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r6actionnel liquide dont la composition a l'6tat stationnaire comprend de 
I'hydrocarbure aliphatique poly hydroxy^ et des esters de rhydrocarbure 
aliphatique poly hydroxyie dont la somme des teneurs exprim6e en mole 
d'hydrocarbure aliphatique poly hydroxyl6 est sup6rieure a 1,1 mol % et 
5 infferieure ou 6gale a 30 mol %, le pourcentage 6tant rapports a la partie 
organique du milieu r6actionnel liquide. 

L'expression « hydrocarbure aliphatique poly hydroxyte » se rapporte & un 
hydrocarbure qui contient au moins deux groupements hydroxyles attaches k 
deux atomes de caibone diffi&rents satur6s. L'hydrocarbure aliphatique poly 

10 hydroxy^ peut contenir, mais n'est pas limit6 a, de 2 a 60 atomes de carbone. 

Chacun des carbones d'un hydrocarbure aliphatique poly hydroxy^ portant 
le groupement hydroxyle (OH) fonctionnel ne peut pas poss6der phis d'un 
groupement OH, et doit Stre d'hybridation sp3. L'atome de carbone portant le 
groupement OH peut etre primaire, secondaire ou tertiaire. L'hydrocarbure 

1 5 aliphatique poly hydroxyie utilis£ dans la prSsente invention doit contenir au 
moins deux atomes de carbone d'hybridation sp3 portant un groupement OH. 
L'hydrocarbure aliphatique poly hydroxyl6 inclut n'importe quel hydrocarbure 
contenant un diol vicinal (1,2-diol) ou un triol vicinal (1,2,3-triol) y compris des 
ordres plus 61ev6s de ces unites r6p£titives, vicinales ou contigues. La definition 

20 de Thydrocaibure aliphatique poly hydroxyl6 inclut aussi par exemple vin ou plus 
de groupements fonctionnels 1,3-, 1,4-, 1,5- et 1,6-diol. L 'hydrocarbure 
aliphatique poly hydroxyie peut aussi etre un polym^re tel que l-'alcool 
polyvinylique. Les diols g6min6s, par exemple, sont exclus de cette classe 
d'hydrocarbures aliphatiques poly hydroxyl6s. 

25 Les hydrocarbures aliphatiques poly hydroxytes peuvent contenir des 

entit6s aromatiques ou des h£t£ro atomes incluant par exemple les h£t£ro atomes 
de type halogdne, soufre, phosphore, azote, oxygdne, silicium et bore, et leurs 
melanges. 

Des hydrocarbures aliphatiques poly hydroxyl6s utilisables dans la 
30 prSsente invention comprennent par exemple, le l,2-6thanediol (ethylene glycol), 
le 1,2 -propanediol (propylene glycol), le 1,3 -propanediol, le l-chloro-2,3- 
propanediol (chloropropanediol), le 2-chloro- 1 ,3-propanediol 
(chloropropanediol), le 1,4-butanediol, le 1,5-pentanediol, les cyclohexanediols, 
le 1,2-butanediol, le l,2-cyclohexanedim6thanol, le 1,2,3-propanetriol (aussi 
35 connu comme « glycerol » ou « glycerine »), et leurs melanges. Defa^on 
pr6f6r6e, l'hydrocarbure aliphatique poly hydroxyie utilise dans la pr6sente 
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invention inclut par exemple le l,2-6thanediol, le 1,2-propanediol, le 1,3- 
propanediol, le chloropropanediol et 1,2,3-propanetriol, et les melanges d'au 
moins deux d'entre-eux. De fe?on plus pr6f6r6e, rhydrocaibure aliphatique poly 
hydroxyte utilise dans la pr6sente invention inclut par exemple le 1 ,2-6thanediol, 
5 le 1,2-propanediol, le chloropropanediol et 1 ,2,3-propanetriol, et les melanges 
d'au moins deux d'entre-eux. Le 1,2,3-propanetriol ou glyc6rol est le plus 
pr6f6r6. 

Les esters de rhydrocaibure aliphatique poly hydroxyl6 peuvent §tre 
pr6sents dans rhydrocarbure aliphatique poly hydroxy^ et/ou etre produits dans 

10 le proc6d6 de fabrication de la chlorhydrine et/ou Stre fabriqu6s pr6alablement au 
proc6d6 de fabrication de la chlorhydrine. Des exemples d'esters de 
rhydrocarbure aliphatique poly hydroxyte comprennent le monoac6tate de 
P6thyl6ne glycol, les monoac6tates de propanediol, les monoac6tates de glycerol, 
les monost6arates de glyc6rol, les diac6tates de glyc6rol et leurs melanges. 

1 5 L' expression « chlorhydrine » est ici utilisee pour d6crire un compost 

contenant au moins un groupement hydroxyle et au moins un atome de chlore 
attach^ a des diffSrents atomes de carbone satur£s. Une chlorhydrine qui 
contient au moins deux groupements hydroxyles est aussi un hydrocarbure 
aliphatique poly hydroxyte. Done, le mat6riau de d6part et le produit de la 

20 reaction peuvent chacun §tre des chlorhydrines. Dans ce cas, la chlorohydrine 
« produit » est plus chlor6e que la chlorhydrine de d6part, e'est-a-dire qu'elle a 
plus d'atomes de chlore et moins de groupements hydroxyles que la chlorhydrine 
de d6part Des chlorhydrines pr£fer6es sont le chloro6thanol, le chloropropanol, 
le chloropropanediol, le dichloropropanol et les melanges d'au moins deux 

25 d'entre-eux. Le dichloropropanol est particulidrement pr6f6r6. Des 

chlorhydrines plus particuli&ement pr6f6r6es sont le 2-chloro6thanol, le 1- 
chloropropane-2-ol, le 2-chloropropane-l-ol, le l-chloropropane-2,3-diol, le 2- 
chloropropane-l,3-diol, le l,3-dichloropropane-2-ol, le 2,3-dichloropropane-l-ol 
et les m61anges d'au moins deux d'entre-eux. 

30 Dans le proc6d6 de production de chlorhydrine selon Pinvention, Pacide 

organique peut Stre un produit provenant du proc6d6 de fabrication de 
1 'hydrocarbure aliphatique poly hydroxyl6 e'est-a-dire une impuret6 contenue 
dans Phydrocarbure aliphatique poly hydroxyl6, ou un produit ne provenant pas 
de ce proc6d6. Dans ce dernier cas, il peut s'agir d'un acide organique utilise 

35 pour catalyser la reaction entre Phydrocarbure aliphatique poly hydroxy^ et 
Pagent de chloration. L'acide organique peut aussi 6tre un melange d'acide 
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organique provenant du proc6d6 de fabrication de rhydrocarbure aliphatique 
poly hydroxyle et d'un acide organique ne provenant pas du proc6de de 
fabrication rhydrocarbure aliphatique poly hydroxyte. 

Dans le proc6d6 selon l'invention, les esters de rhydrocarbure aliphatique 
5 polyhydroxyte peuvent provenir de la reaction entre Thydrocaibure aliphatique 
polyhydroxyte et l'acide organique, avant, pendant ou dans les Stapes qui suivent 
la reaction avec r agent de chloration. 

L'hydrocarbure aliphatique poly hydroxyte, Tester d'hydrocarbure 
aliphatique poly hydroxyte, ou le melange d'entre eux, dans le proced6 selon 

10 Tinvention peut §tre obtenu au depart de matteres premieres fossiles ou au d6part 
de matidres premi&res renouvelables, de pr&f&rence au d6part de matidres 
premieres renouvelables. 

Par matidres premieres fossiles, on entend designer des matidres issues du 
traitement des ressources naturelles p6trochimiques, par exemple le pStrole, le 

15 gaz naturel, et le charbon. Parmi ces matidres, les composes organiques 

comportant 2 et 3 atomes de carbone sont pr6f6r6s. Lorsque rhydrocarbure 
aliphatique poly hydroxyl6 est le glyc6rol, le chlorure d'allyle, l'alcool allylique 
et le glycerol « synth6tique » sont particulidrement pr6f6r6s. Par glycerol 
« synth6tique », on entend designer un glycerol gen6ralement obtenu & partir de 

20 ressources p6trochimiques. Lorsque rhydrocarbure aliphatique poly hydroxyl6 
est l'6thyl6ne glycol, l'6thyl6ne et l'6thylene glycol « synth6tique » sont 
particulidrement pr6f6r6s. Par 6thyl6ne glycol « synth6tique », on entend 
designer un 6thyl£ne glycol gen6ralement obtenu k partir de ressources 
p6trochimiques. Lorsque rhydrocarbure aliphatique poly hydroxyl6 est le 

25 propylene glycol, le propylene et le propylene glycol « synth6tique » sont 
particulterement pr6f6r6s. Par propylene glycol « synth6tique », on entend 
d6signer un propylene glycol g6n6ralement obtenu k partir de ressources 
p6trochimiques. 

Par matidres premidres renouvelables, on entend designer des matidres 
30 issues du traitement des ressources naturelles renouvelables. Parmi ces matidres, 
l'6thyl6ne glycol « naturel », le propylene glycol « naturel » et le glycerol 
« naturel » sont pr6f6r6s. De l'Sthylene glycol, du propylene glycol et du 
glycerol « naturels » sont par exemple obtenus par conversion de sucres via des 
proc6d6s thermochimiques, ces sucres pouvant Stre obtenus au depart de 
35 biomasse, comme dScrit dans "Industrial Bioproducts : Today and Tomorrow, 
Energetics, Incorporated for the U.S. Department of Energy, Office of Energy 
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Efficiency and Renewable Energy, Office of the Biomass Program, July 2003, 
pages 49, 52 to 56". Un de ces precedes est par exemple rhydrog6nolyse 
catalytique du sorbitol obtenu par conversion thermochimique du glucose. Un 
autre precede est par exemple ThydrogSnolyse catalytique du xylitol obtenu par 
5 hydrogSnation du xylose. Le xylose peut par exemple etre obtenu par hydrolyse 
de Themicellulose contenue dans les fibres de mais. Par « glycerol obtenu & 
partir de matidres premieres renouvelables » on entend designer en particulier du 
glycerol obtenu au cours de la fabrication de biodiesel ou encore du glycerol 
obtenu au cours de transformations de graisses ou huiles d'origine v6g6tale ou 

10 animale en general telles que des reactions de saponification, de trans- 
esterification ou d'hydrolyse. 

Parmi les huiles utilisables dans le precede de rinvention, on peut citer 
toutes les huiles courantes, comme les huiles de palme, de palmiste, de coprah, 
de babassu, de colza ancien ou nouveau, de tournesol, de mais, de ricin et de 

15 coton, les huiles d'arachide, de soja, de lin et de crambe et toutes les huiles issues 
par exemple des plantes de tournesol ou de colza obtenues par modification 
g6n6tique ou hybridation. 

On peut m§me utiliser des huiles de friture usagees, des huiles animales 
varices, comme les huiles de poisson, le suif, le saindoux et meme des graisses 

20 d'6quarrissage. 

Parmi les huiles utilisees, on peut encore indiquer des huiles partiellement 
modifi6es par exemple par polymerisation ou oligom6risation comme par 
exemple les "standolies" dTiuiles de lin, de tournesol et les huiles v6g6tales 
souffles. 

25 Un glycerol particulierement adapts peut etre obtenu lors de la 

transformation de graisses animales. Un autre glycerol particulierement adapte 
peut etre obtenu lors de la fabrication de biodiesel. Un troisieme glycerol tout 
particulierement bien adapte peut etre obtenu lors de la transformation de 
graisses ou d'huiles, animales ou vegetales, par trans-esterification en presence 

30 d'un catalyseur h6terogene, tel que decrit dans les documents FR 2752242, 

FR 2869612 et FR 2869613. Plus specifiquement, le catalyseur het6rogene est 
choisi parmi les oxydes mixtes d'aluminium et de zinc, les oxydes mixtes de zinc 
et de titane, les oxydes mixtes de zinc, de titane et d'aluminium, et les oxydes 
mixtes de bismuth et d' aluminium, et le catalyseur heterogene est mis en ceuvre 

35 sous la forme d'un lit fixe. Ce dernier precede peut etre un procede de 
fabrication de biodiesel. 
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Dans le proc6d6 de production de chlorhydrine selon Tinvention, 
Thydrocarbure aliphatique poly hydroxyie, Tester d'hydrocarbure aliphatique 
poly hydroxyie, ou le melange d'entre eux, peut 6tre tel que d6crit dans la 
demande de brevet intitutee « Proc6de de preparation de chlorhydrine par 
5 conversion d'hydrocarbures aliphatiques poly hydroxyl6s » d6pos6e au nom de 
SOLVAY SA le meme jour que la pr6sente demande, dont le contenu est ici 
incorpor6 par reference. 

Mention particuliere est feite d'un proc6de de fabrication d'une 
chlorhydrine dans lequel on fait r6agir un hydrocarbure aliphatique poly 
10 hydroxyie, un ester d'un hydrocarbure aliphatique poly hydroxyie, ou un 
melange d'entre eux, dont la teneur totale en metaux exprim6s sous forme 
d'ei6ments est superieure ou 6gale & 0,1 ng/kg et inferieure ou 6gale & 
1 000 mg/kg, avec un agent de chloration. 

Dans le proc6d6 de production de chlorhydrine selon T invention, 
15 rhydrocarbure aliphatique poly hydroxyl6, Tester d'hydrocarbure aliphatique 
poly hydroxyie, ou le melange d'entre eux, peut etre un produit brut ou un 
produit 6pur6, tels que sp6cifiquement divulgu£s dans la demande 
WO 2005/054167 de SOLVAY SA, de la page 2, ligne 8, & la page 4, ligne 2. 
Dans le proc6d£ de production de chlorhydrine selon Tinvention, 
20 Thydrocarbure aliphatique poly hydroxyie, Tester d'hydrocarbure aliphatique 
poly hydroxyie, ou le melange d'entre eux, peut presenter une teneur en m6taux 
alcalin et/ou alcalino-terreux peut etre inferieure ou 6gale & 5 g/kg tel que decrit 
dans la demande intitu!6e « Proc6de de fabrication d'une chlorhydrine par 
chloration d'un hydrocarbure aliphatique poly hydroxyie » d6pos6e au nom de 
25 SOLVAY SA le meme jour que la pr6sente demande, dont le contenu est ici 

incorpor6 par reference. Les metaux alcalins peuvent etre seiectionnes parmi le 
lithium, le sodium, le potassium, le rubidium et le cesium et les metaux alcalino- 
terreux peuvent etre seiectionnes parmi le magnesium, le calcium, le strontium et 
le barium. 

30 Dans le proc6d6 selon Tinvention, la teneur en m6taux alcalins et/ou 

alcalino-terreux de Thydrocarbure aliphatique poly hydroxyie, de Tester 
d'hydrocarbure aliphatique poly hydroxyie, ou du melange d'entre eux, est 
inferieure ou egale a 5 g/kg, souvent inferieure ou 6gale a 1 g/kg, plus 
particulierement inferieure ou egale k 0,5 g/kg et dans certains cas inferieure ou 

35 egale k 0,01 g/kg. La teneur m6taux alcalins et/ou alcalino-terreux du glycerol 
est gen6ralement sup6rieure ou egale a 0,1 |ig/kg. 
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Dans le proc6d6 selon Tinvention, les m6taux alcalins sont g6n6ralement le 
lithium, le sodium, le potassium et le cesium, souvent le sodium et le potassium, 
et fr6quemment le sodium. 

Dans le proc6d6 de fabrication d'une chlorhydrine selon Tinvention, la 
5 teneur en lithium de rhydrocarbure aliphatique poly hydroxyte, de Tester 
d'hydrocarbure aliphatique poly hydroxyte, ou du melange d'entre eux, est 
g6n6ralement inferieure ou 6gale k 1 g/kg, souvent inferieure ou 6gale k 0,1 g/kg 
et plus particulidrement infferieure ou 6gale a 2 mg/kg. Cette teneur est 
g6n6ralement sup6rieure ou 6gale & 0,1 (ig/kg. 

10 Dans le proc6d6 selon Tinvention, la teneur en sodium de rhydrocarbure 

aliphatique poly hydroxyfe, de Tester d'hydrocarbure aliphatique poly 
hydroxyte, ou du melange d'entre eux, est g6n6ralement inferieure ou 6gale a 
1 g/kg, souvent inferieure ou 6gale k 0,1 g/kg et plus particulidrement inferieure 
ou 6gale k 2 mg/kg. Cette teneur est gSneralement sup6rieure ou 6gale k 

15 0,1 ^g/kg. 

Dans le proc6d6 selon Tinvention, la teneur en potassium de Thydro- 
carbure aliphatique poly hydroxyfe, de Tester d'hydrocarbure aliphatique poly 
hydroxyte, ou du melange d'entre eux, est g6n£ralement inferieure ou 6gale a 
1 g/kg, souvent inferieure ou egale a 0,1 g/kg et plus particuli&rement inferieure 
20 ou 6gale a 2 mg/kg. Cette teneur est generalement sup6rieure ou 6gale k 
0,1 ^g/kg. 

Dans le proc6d6 selon Tinvention, la teneur en rubidium de Thydrocarbure 
aliphatique poly hydroxyie, de Tester d'hydrocarbure aliphatique poly 
hydroxy^, ou du melange d'entre eux, est gen6ralement inferieure ou 6gale a 
25 1 g/kg, souvent inferieure ou 6gale & 0,1 g/kg et plus particulidrement inferieure 
ou 6gale k 2mg/kg. Cette teneur est g6n6ralement sup6rieure ou 6gale k 
0,1 *ig/kg. 

Dans le proc6d6 selon Tinvention, la teneur en cgsium de Thydrocarbure 
aliphatique poly hydroxyfe, de Tester d'hydrocarbure aliphatique poly 
30 hydroxy^, ou du melange d'entre eux, est g6n6ralement inferieure ou 6gale k 

1 g/kg, souvent inferieure ou 6gale k 0,1 g/kg et plus particulidrement inf&rieure 
ou 6gale k 2 mg/kg. Cette teneur est g6n6ralement sup6rieure ou 6gale k 
0,1 Kig/kg. 

Dans le proc6d6 selon Tinvention, les 616ments alcalino-terreux sont 
35 g6n6ralement le magnesium, le calcium, le strontium et le barium, souvent le 
magnesium et le calcium et fr6quemment le calcium. 
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Dans le proc6d6 selon Tinvention, la teneur en magnesium de 
rhydrocarbure aliphatique poly hydroxy^, de Tester d'hydrocarbure aliphatique 
poly hydroxyte, ou du melange d'entre eux, est g6n6ralement inf&rieure ou 6gale 
k 1 g/kg, sduvent inferieure ou 6gale & 0,1 g/kg et plus particulidrement 
5 inferieure ou 6gale a 2 mg/kg. Cette teneur est g6n6ralement sup6rieure ou egale 
a 0,1 ng/kg. 

Dans le proc£d6 selon Tinvention, la teneur en calcium de rhydrocarbure 
aliphatique poly hydroxyte, de Tester d'hydrocarbure aliphatique poly 
hydroxyie, ou du melange d'entre eux, est g6n6ralement inf6rieure ou 6gale k 
10 1 g/kg, souvent inf6rieure ou egale a 0,1 g/kg et plus particulidrement inf6rieure 
ou 6gale a 2 mg/kg. Cette teneur est g6n6ralement sup6rieure ou 6gale a 
0,1 ^g/kg. 

Dans le proc6d6 selon Tinvention, la teneur en strontium de Thydrocarbure 
aliphatique poly hydroxyl6, de Tester d'hydrocarbure aliphatique poly 
1 5 hydroxy^, ou du melange d'entre eux, est g6n6ralement inferieure ou egale k 

1 g/kg, souvent inferieure ou 6gale k 0,1 g/kg et plus particulidrement inferieure 
ou 6gale k 2 mg/kg. Cette teneur est general ement sup6rieure ou egale k 
0,1 \xg/kg. 

Dans le proc6d6 selon Tinvention, la teneur en barium de Thydrocarbure 
20 aliphatique poly hydroxyie, de Tester d'hydrocarbure aliphatique poly 

hydroxyie, ou du melange d'entre eux, est g6n6ralement inferieure ou 6gale a 
1 g/kg, souvent inferieure ou egale k 0,1 g/kg et plus particulidrement inferieure 
ou 6gale a 2 mg/kg. Cette teneur est g6neralement sup6rieure ou egale k 
0,l*ig/kg. 

25 Dans le proc6de selon 1'invention, les m£taux alcalins et/ou alcalino- 

terreux sont g6n6ralement presents sous la forme de sels, fr6quemment sous la 
forme de chlorures, de sulfates et de leurs melanges. Le chlorure de sodium est 
le plus souvent rencontre. 

Dans le proc6de de production de chlorhydrine selon Tinvention, Tagent de 
30 chloration peut etre tel que d6crit dans la demande WO 2005/0541 67 de 
* SOLVAY SA, de la page 4, ligne 25, k la page 6, ligne 2. 

Dans le proc6de de production d'une chlorhydrine selon Tinvention, 
Tagent de chloration peut etre du chlorure d'hydrog&ne peut Stre tel que decrit 
dans la demande WO 2005/054167 de SOLVAY SA, de la page 4, ligne 30, k la 
35 page 6, ligne 2. 
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Mention particulidre est faite d'un agent de chloration qui peut etre de 
l'acide chlorhydrique aqueux ou du chlorure d'hydrogdne de preference anhydre. 

Le chlorure d'hydrogdne peut provenir d'un precede de pyrolyse de 
composes organiques chlor6s comme par exemple d'une fabrication de chlorure 
5 de vinyle, d'un procede de fabrication de 4,4-m6thyienediphenyl diisocyanate 
(MDI) ou de toluene diisocyanate (TDI), de proc6d6s de dScapage des m6taux ou 
d'une reaction entre un acide inorganique comme l'acide sulfurique ou 
phosphorique et un chlorure m6tallique tel que le chlorure de sodium, le chlorure 
de potassium ou le chlorure de calcium. 
10 Dans un mode de realisation avantageux du proc6de de production d'une 

chlorhydrine selon l'invention, l'agent de chloration est du chlorure d'hydrog^ne 
gazeux ou une solution aqueuse de chlorure d'hydrogSne ou une combinaison 
des deux. 

Dans le precede de production de chlorhydrine selon l'invention, le 
1 5 chlorure d'hydrogene peut etre une solution aqueuse de chlorure d'hydrogene ou 
du chlorure d'hydrogene de preference gazeux, issu d'une installation de 
fabrication de chlorure d'allyle et/ou de fabrication de chloromethanes et/ou de 
chlorinolyse et/ou d'oxydation a haute temperature de composes chlor6s tels que 
d6crit dans la demande intituiee « Proc6d6 de fabrication d'une chlorhydrine par 
20 reaction entre un hydrocarbure aliphatique poly hydroxyie et un agent de 

chloration » depos6e au nom de SOLVAY SA le meme jour que la pr&ente 
demande, dont le contenu est ici incorpore par reference. 

Mention particuliSre est faite d'un proc6de de fabrication d'une 
chlorhydrine a partir d'un hydrocarbure aliphatique poly hydroxyie, d'un ester 
25 d'un hydrocarbure aliphatique poly hydroxyie, ou d'un melange d'entre eux, et 
d'un agent de chloration, ce dernier contenant au moins un des composes 
suivants : azote, oxygdne, hydrogdne, chlore, un compost organique 
hydrocarbon6, un compost organique halog£n£, un compose organique oxyg6n6 
et un m6tal. 

30 Mention particuli&re est faite d'un compost organique hydrocarbon^ qui 

est chpisi parmi les hydrocarbures aromatiques, aliphatiques saturSs ou insatur6s 
et leurs melanges. 

Mention particulidre est faite d'un hydrocarbure aliphatique insature qui est 
choisi parmi l'ac&ytene, l'ethyiene, le propylene, le butane, le propadtene, le 
35 m6thylac6tyldne, et leurs melanges, d'un hydrocarbure aliphatique satur6 qui est 
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choisi parmi le methane, Tethane, le propane, le butane, et leurs melanges, et 
d'un hydrocarbure aromatique qui est le benzdne. 

Mention particultere est faite d'un compose organique halog6n6 qui est un 
compose organique chlore choisi parmi les chloromethanes, les chloroethanes, 
5 les chloropropanes, les chlorobutanes, le chlorure de vinyle, le chlorure de 
vinyliddne, les monochloropropdnes, le perchloro6thyl6ne, le trichlor6thyiene, 
les chlorobutadidne, les chlorobenzdnes et leurs melanges. 

Mention particuliere est faite d'un compost organique halogen^ qui est un 
compost organique fluore choisi parmi les fluorom6thanes, les fluoro6thanes, le 
1 0 fluorure de vinyle, le fluorure de vinyliddne, et leurs melanges. 

Mention particulidre est faite d'un compost organique oxyg6n6 qui est 
choisi parmi les alcools, les chloroalcools, les chloroethers et leurs melanges 

Mention particultere est faite d'un metal choisi parmi les metaux alcalins, 
les m6taux alcalino-terreux, le fer, le nickel, le cuivre, le plomb, l'arsenic, le 
15 cobalt, le titane, le cadmium, l'antimoine, le mercure, le zinc, le selenium, 
Taluminium, le bismuth, et leurs melanges. 

Mention est plus particulidrement faite d'un proc6d6 dans lequel 1' agent de 
chloration est issu au moins partiellement d'un proc6d6 de fabrication de 
chlorure d'allyle et/ou d'un proc6d6 de fabrication de chlorom6thanes et/ou d'un 
20 proc6de de chlorinolyse et/ou d'un proc6d6 d'oxydation de composes chlor6s k 
une temperature sup6rieure ou 6gale a 800 °C. 

Dans un mode de realisation particulidrement avantageux du proc6d6 de 
production selon Pinvention, le chlorure d'hydrogdne est une solution aqueuse 
de chlorure d'hydrogdne et ne comprend pas de chlorure d'hydrogene gazeux. 
25 Dans le procede de production de chlorhydrine selon 1'invention, la 

reaction entre l'hydrocarbure aliphatique poly hydroxyie, Tester d'hydrocarbure 
aliphatique poly hydroxyie, ou le melange d'entre eux, et 1'agent de chloration, 
peut etre effectu6e dans un r6acteur tel que decrit dans la demande 
WO 2005/054167 de SOLVAY SA, k la page 6, lignes 3 a 23. 
30 Mention est particulidrement feite d'une installation realis6e en, ou 

recouverte de, materiaux r6sistants dans les conditions de la reaction aux agents 
de chloration, en particulier au chlorure d'hydrogdne. Mention est plus 
particulidrement faite d'une installation realis6e en acier 6mailie ou en tantale. 

Dans le proc6d6 de production de chlorhydrine selon 1'invention, la 
35 reaction entre l'hydrocarbure aliphatique poly hydroxyie, Tester d'hydrocarbure 
aliphatique poly hydroxyie, ou le melange d'entre eux, et Tagent de chloration, 
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peut etre effective dans des gquipements, realises en ou recouverts de, materiaux 
resistant aux agents de chloration, tels que decrit dans la demande intitul6e 
« Procede de fabrication d'une chlorhydrine dans des 6quipements resistant k la 
corrosion » d6pos6e au nom de SOLVAY SA le meme jour que la prdsente 
5 demande, dont le contenu est ici incorpor6 par reference. 

Mention particulidre est faite d'un proc6d6 de fabrication d'une 
chlorhydrine comprenant une etape dans laquelle on soumet un hydrocarbure 
aliphatique poly hydroxyie, un ester d'un hydrocarbure aliphatique poly 
hydroxyie, ou un melange d'entre eux, k une reaction avec un agent de chloration 

10 contenant du chlorure d'hydrogdne et au moins une autre 6 tape effectu6e dans un 
6quipement, r£alis6 en ou recouvert de, materiaux resistant a Fagent de 
chloration, dans les conditions de realisation de cette etape. Mention est plus 
particulidrement faite de materiaux m6talliques tels que Facier 6maill6, For et le 
tantale et de materiaux non-m6talliques tels que le polyethylene haute density, le 

15 polypropylene, le poly(fluorure-de-vinyliddne), le polyt6trafluoro6thylene, les 

perfluoro alcoxyalcanes et le poly(perfluoropropylvinyl6ther), les polysulfones et 
les polysulfures, le graphite et le graphite impr6gn6. 

Dans le proc6de de production de chlorhydrine selon Finvention, la 
reaction entre Fhydrocarbure aliphatique poly hydroxyie, Fester d'hydrocarbure 

20 aliphatique poly hydroxyie, ou le melange d'entre eux, et Fagent de chloration, 
peut etre effectuee en presence d'un catalyseur tel que decrit dans la demande 
WO 2005/054167 de SOLVAY SA, de la page 6, ligne 28, a la page 8, ligne 5. 

Mention est particulidrement faite d'un catalyseur base sur un acide 
carboxylique ou sur un derive d'acide carboxylique ayant un point d'6bullition 

25 atmosph6rique sup6rieur ou 6gal a 200 °C, en particulier Facide adipique et les 
derives de Facide adipique. 

Dans le proc6d6 de production d'une chlorhydrine selon Finvention, la 
reaction entre Fhydrocarbure aliphatique poly hydroxyie, Fester d'hydrocarbure 
aliphatique poly hydroxyie, ou le melange d'entre eux, et Fagent de chloration 

30 peut etre effectuee k une concentration en catalyseur, une temperature, k une 
pression et pour des temps de sejour tels que d6crits dans la demande WO 
2005/054167 de SOLVAY SA, de la page 8, ligne 6 k la page 10, ligne 10. 

Mention est particulierement faite d'une temperature d'au moins 20 °C et 
d'au plus 160 °C, d'une pression d'au moins 0.3 bar et d'au plus, 1 00 bar, et 

35 d'un temps de sejour d'au moins 1 h et d'au plus 50 h. 
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Dans le proc6d6 de production de chlorhydrine selon l'invention, la 
reaction entre rhydrocarbure aliphatique poly hydroxy^, Tester d'hydrocarbure 
aliphatique poly hydroxyie, ou le melange d'entre eux, et Tagent de chloration 
peut etre effectute en pr6sence d'un solvant tel que d6crit dans la demande 
5 WO 2005/054167 de SOLVAY SA, a la page 11, lignes 12 & 36. 

Mention est particulierement feite d'un solvant organique tel qu'un solvant 
organique chlor£, un alcool, une c£tone, un ester ou un ether, un solvant non 
aqueux miscible avec Thydrocarbure aliphatique polyhydroxyie tel que le 
chlro6thanol, le chloropropanol, le chloropropanediol, le dichloropropanol, le 
10 dioxanne, le phenol, le cr6sol, et les melanges de chloropropanediol et de 

dichloropropanol, ou des produits lourds de la reaction tels que les oligamdres de 
rhydrocarbure aliphatique poly hydroxyie au moins partiellement chlor6s et/ou 
est6rifi6s. 

Dans le proc6d6 de production de chlorhydrine selon l'invention, la 

15 reaction entre rhydrocarbure aliphatique poly hydroxyie, Tester d'hydrocarbure 
aliphatique poly hydroxyie, ou le melange d'entre eux, et Tagent de chloration 
peut etre effectu6e en presence d'une phase liquide comprenant des composes 
lourds autres que Thydrocarbure aliphatique poly hydroxyie, comme d6crit dans 
la demande intituiee « Precede de fabrication d'une chlorhydrine dans une phase 

20 liquide » d6pos6e au nom de SOLVAY SA le m6me jour que la pr6sente 
demande, dont le contenu est ici incorpore par reference. 

Mention particulidre est faite d'un proc6d6 de fabrication d'une 
chlorhydrine, dans lequel on soumet un hydrocarbure aliphatique poly 
hydroxyie, un ester d'hydrocarbure aliphatique poly hydroxyie, ou un melange 

25 d'entre eux, a une reaction avec un agent de chloration, en presence d'une phase 
liquide comprenant des composes lourds autres que Thydrocarbure aliphatique 
poly hydroxyie et dont la temperature d'ebullition sous une pression de 1 bar 
absolu est d'au moins 15 °C sup6rieure a la temperature d'ebullition de la 
chlorhydrine sous une pression de 1 bar absolu. 

30 Dans le proc6d6 de production de la chlorhydrine selon Tinvention, la 

reaction entre Thydrocarbure aliphatique poly hydroxyie, Tester d'hydrocarbure 
aliphatique poly hydroxyie, ou le melange d'entre eux, et Tagent de chloration 
est effectu6e dans un milieu rSactionnel liquide. Le milieu rSactionnel liquide 
peut etre mono- ou multiphasique. 
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Le milieu rSactionnel liquide est constitu6 par P ensemble des composes 
solides dissous ou disperses, liquides dissous ou disperses et gazeux dissous ou 
disperses, a la temperature de la reaction. 

Le milieu r6actionnel comprend les r6actife, le catalyseur, le solvant, les 
5 impuretSs pr6sentes dans les r6actifs, dans le solvant et dans le catalyseur, les 
interm6diaires de reaction, les produits et les sous-produits de la reaction. 

Par r6actifs, on entend designer Fhydrocarbure aliphatique poly hydroxyl6, 
Tester d'hydrocarbure aliphatique poly hydroxyte et Pagent de chloration. 

Parmi les impuret6s prSsentes dans Fhydrocarbure aliphatique poly 
10 hydroxyte, on peut citer les acides carboxyliques, les sels d'acides carboxyliques, 
les esters d'acide gras avec Fhydrocarbure aliphatique poly hydroxyl6, les esters 
d'acides gras avec les alcools utilises lors de la trans-est6rification, les sels 
inorganiques tels que les chlorures et les sulfates alcalins ou alcalino-terreux. 

Lorsque Fhydrocarbure aliphatique poly hydroxy^ est le glycerol, on peut 
15 citer parmi les impuret6s du glycerol les acides carboxyliques, les sels d'acides 
carboxyliques, les esters d'acide gras tels que les mono-, les di- et les 
triglycerides, les esters d'acides gras avec les alcools utilises lors de la trans- 
esterification, les sels inorganiques tels que les chlorures et les sulfotes alcalins 
ou alcalino-terreux. 

20 Parmi les interm£diaires rSactionnels on peut citer les monochlorhydrines 

de Fhydrocarbure aliphatique poly hydroxyte et leurs esters et/ou polyesters, les 
esters et/ou polyesters de Fhydrocarbure aliphatique poly hydroxyie et les esters 
des polychlorhydrines. 

Lorsque la chlorhydrine est le dichloropropanol, on peut citer parmi les 

25 intermSdiaires rSactionnels, la monochlorhydrine de glycerol et ses esters et/ou 
polyesters, les esters et/ou polyesters de glycerol et les esters de 
dichloropropanol. 

L'ester d'hydrocarbure aliphatique poly hydroxy^ peut done fitre selon le 
cas, un rSactif, une impuret6 de Fhydrocarbure aliphatique poly hydroxyte ou un 
30 interm£diaire r6actionnel. 

Par produits de la reaction, on entend designer la chlorhydrine et Feau. 
L'eau peut etre Feau form6e dans la reaction de chloration et/ou de Feau 
introduite dans le proc6d6, par exemple via Fhydrocarbure aliphatique poly 
hydroxy^ et/ou Fagent de chloration, tel que d6crit dans la demande 
35 WO 2005/054167 de SOLVAY SA, a la page 2, lignes 22 k 28, a la page 3, 
lignes 20 k 25, k la page 5, lignes 7 a 3 1 et k la page 12, lignes 14 a 19. 
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Parmi les sous-produits, on peut titer par exemple, les oligom^res 
rhydrocarbure aliphatique poly hydroxyte partiellement chlor6s et/ou est6rifi6s. 

Lorsque l'hydrocarbure aliphatique poly hydroxyte est le glyc6rol, parmi 
les sous-produits, on peut citer par exemple, les oligomdres du glycerol 
5 partiellement chlorSs et/ou est6rifi6s. 

Les interm6diaiies rSactionnels et les sous-produits peuvent etre form6s 
dans les diff&rentes Stapes du proc6d6 comme par exemple, au cours de l'6tape 
de production de la chlorhydrine et au cours des 6tapes de s6paration de la 
chlorhydrine. 

10 Le milieu r6actionnel liquide peut ainsi contenir rhydrocarbure aliphatique 

poly hydroxyl6, Tagent de chloration dissous ou dispers6 sous forme de bulles, le 
catalyseur, le solvant, les impuretes pr6sentes dans les r6actifs, le solvant et le 
catalyseur, comme des sels dissous ou solides par exemple, les intermfediaires 
r6actionnels, les produits et les sous-produits de la r6action. 

15 Le proc6d6 de fabrication de la chlorhydrine selon Pinvention est un 

proc6d6 continu. Un proc6d6 continu pr6sente g6n6ralement une p6riode de 
fonctionnement, appetee phase transitoire au cours de laquelle, les concentrations 
des constituants de milieu r6actionnel 6voluent au cours du temps puis une 
p6riode de fonctionnement, appelee 6tat stationnaire, au cours de laquelle les 

20 concentrations des constituants de milieu r6actionnel n'6voluent quasiment plus 
au cours du temps. 

Dans le proced6 continu de production de chlorhydrine selon rinvention, le 
milieu r6actionnel liquide pr£sente une composition a l'etat stationnaire qui 
comprend de rhydrocarbure aliphatique poly hydroxyl6 et des esters de 

25 rhydrocarbure aliphatique poly hydroxy^ dont la somme des teneurs exprim6e 
en mole d'hydrocarbure aliphatique poly hydroxyte est sup6rieure k 1,1 % en 
mole et inf6rieure ou 6gale a 30 %, le pourcentage 6tant rapport6 a la partie 
organique du milieu r6actionnel liquide. Cette somme est souvent sup6rieure k 
2,0 % en mole et ftequemment sup6rieure ou 6gale a 5 % en mole. Cette somme 

30 est souvent inf6rieure ou 6gale k 25 % en mole du milieu r6actionnel liquide, 
fr6quemment infferieure ou egale a 15 % en mole et en particulier inferieure ou 
egale k 10 % en mole. 

La partie organique du milieu rSactionnel liquide consiste en l'ensemble 
des composes organiques du milieu rSactionnel liquide c'est-a-dire les composes 

35 dont la motecule contient au moins 1 atome de carbone. 
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Dans le proc6d6 continu de production de chlorhydrine selon F invention, 
le milieu r&actionnel liquide pr6sente une composition a T6tat stationnaire qui 
comprend de la chlorhydrine et des esters de chlorhydrine dont la somme des 
teneurs exprim6e en mole de chlorhydrine est sup6rieure ou 6gale k 10 mol % et 
5 inferieure ou 6gale a 98 mol %, le pourcentage 6tant rapportS a la partie 

organique du milieu r6actionnel liquide. Cette somme est souvent sup6rieure ou 
6gale k 1 5 % en mole et fr6quemment sup&ieure ou 6gale k 25 % en mole. 
Cette somme de ces teneurs moyennes est souvent inferieure ou 6gale a 80 % en 
mole, fr6quemment inferieure ou 6gale a 75 % en mole, en particulier inferieure 
10 ou 6gale a 65 % en mole et plus sp6cifiquement inferieure ou 6gale k 55 % en 
mole. 

Dans le proc6d6 continu de production de chlorhydrine selon Pinvention, le 
milieu r6actionnel pr6sente une composition k T6tat stationnaire qui contient des 
oligomdres chlor6s de rhydrocafbure aliphatique poly hydroxyfe et des esters 

15 des oligomdres chlor6s de Thydrocarbure aliphatique poly hydroxyte dont la 

somme des teneurs exprim6e en mole d'hydrocarbure aliphatique poly hydroxyte 
est sup6rieure ou 6gale k 0,1 mol % et inferieure ou 6gale k 20 mol %, le 
pourcentage 6tant rapporfe k la partie organique du milieu r&actionnel liquide. 
Cette somme est souvent sup6rieure ou 6gale k 1 % en mole et en particulier 

20 sup6rieure ou 6gale a 5 % en mole. Cette somme est souvent inferieure ou 6gale 
k 15 % en mole du milieu r6actionnel liquide, fr6quemment inferieure ou 6gale a 
10 % en mole et en particulier inferieure ou 6gale k 8 % en mole. 

Dans le proc6d6 continu de production de chlorhydrine selon F invention, la 
chlorhydrine peut etre un melange de monochlorhydrine et de dichlorhydrine. 

25 La chlorhydrine est de pr&ference un melange de monochloropropanediol et de 
dichloropropanol. 

Dans le proc6d6 continu de production de chlorhydrine selon P invention, 
lorsque la chlorhydrine est un melange de mono- et de dichlorhydrine, la 
composition du milieu reactionnel liquide k P6tat stationnaire contient de la 

30 monochlorhydrine et des esters de monochlorhydrine dont la somme des teneurs 
exprim6e en mole de monochlorhydrine est sup6rieuie ou egale k 1 1 mol % et 
inferieure ou 6gale k 85 mol %, le pourcentage 6tant rapporte k la partie 
organique du milieu r&actionnel liquide. Cette somme est fr6quemment 
sup6rieure ou 6gale k 15 % en mole et en particulier sup6rieure ou 6gale k25% 

35 en mole. Cette somme est souvent inferieure ou 6gale k 75 % en mole du milieu 
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r6actionnel liquide, fr6quemment inferieure ou 6gale a 60 % en mole et en 
particulier inferieure ou 6gale k 45 % en mole. 

Dans le proc6d6 continu de production de chlorhydrine selon F invention, 
lorsque la chlorhydrine est un melange de mono- et de dichlorhydrine, la 
5 composition du milieu rSactionnel liquide k F6tat stationnaire contient de la 
dichlorhydrine et des esters de dichlorhydrine dont la somme des teneurs 
exprim6e en mole de dichlorhydrine est superieure ou 6gale k 0,5 % mol et 
inferieure ou egale k 79 %, le pourcentage etant rapporte k la partie organique du 
milieu reactionnel liquide. Cette somme est souvent superieure ou 6gale k 1 % 

10 en mole de dichlorhydrine et de ses esters, et fir6quemment superieure ou egale k 
5 % en mole. Cette somme est souvent inferieure ou 6gale k 55 % en mole du 
milieu r6actionnel liquide, fi^quemment inferieure ou 6gale k 45 % en mole et en 
particulier inferieure ou £gale a 35 % en mole. 

Dans le proc6d6 continu de production de chlorhydrine selon Tinvention, 

15 les esters peuvent provenir de la reaction entre la chlorhydrine, le glycerol, les 
oligomeres chlor6s de Thydrocarbure poly hydroxyie et Tacide organique au 
cours de retape de production de la chlorhydrine. L'acide organique est tel que 
d6fini ci-dessus. 

L'invention concerne 6galement une composition liquide comprenant une 
20 chlorhydrine, des esters de chlorhydrine, un hydrocarbure aliphatique poly 
hydroxyie, des esters de Thydrocarbure aliphatique poly hydroxyie, des 
oligomdres chlores de Fhydrocaibure aliphatique poly hydroxyie et des esters 
des oligomeres chlor6s de Fhydrocarbure aliphatique poly hydroxyie et dans 
lequel : 

25 (a) la somme des teneurs de Fhydrocarbure aliphatique poly hydroxyie et des 
esters de Fhydrocarbure aliphatique poly hydroxyie, exprim6e en mole 
d'hydrocarbure aliphatique poly hydroxyie dans la partie organique de la 
composition liquide, est superieure & 1,1 mol % et inferieure ou egale k 30 
mol % de la composition liquide 

30 (b) la somme des teneurs de la chlorhydrine et des esters de chlorhydrine, 
exprimee en mole de chlorhydrine dans la partie organique de la 
composition liquide, est superieure ou 6gale £ 10 mol % et inferieure k 98 
mol % de la composition liquide 
(c) la somme des teneurs des oligomeres chlores de Fhydrocarbure aliphatique 

35 poly hydroxyie et des esters des oligomeres chlor6s de Fhydrocarbure 

aliphatique poly hydroxyie, exprim6e en mole d'hydrocarbure aliphatique 
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poly hydroxyie dans la partie organique de la composition liquide, est 
superieure ou 6gale a 0, 1 mol % et inferieure a 20 mol % de la composition 
liquide. 

L' invention concerne 6galement une composition comprenant du 
5 1 ,3-dichloropropane-2-ol et du 2,3 -dichloropropane- 1 -ol et pr&sentant une teneur 
totale en l,3-dichloropropane-2-ol et 2,3 -dichloropropane- l-ol rapportee a la 
partie organique, superieure ou 6gale h 800 g/kg. 

La partie organique est d6finie comme ci-dessus. 
Cette composition liquide peut contenir de l'eau et du chlorure 
10 d'hydrogene. 

Dans le proc6d6 selon 1'invention, la separation de la chlorhydrine et des 
autres composes du milieu r6actionnel peut §tre effectu6e selon les modes tels 
que decrits dans la demande WO 2005/054167 de SOLVAY SA, de la page 12, 
ligne 1, k la page 16, ligne 35 et a la page 18, lignes 6 413. Ces autres composes 
15 sont ceux mentionn6s ci-dessus et comprennent les r6actifs non consommes, les 
impuretes pr6sentes dans les r6actifs, le catalyseur, le solvant, les interm6diaires 
r^actionnels, Teau et les sous produits de la r6action. 

Mention particulidre est faite d'une separation par distillation az£otropique 
d'un melange eau/chlorhydrine/agent de chloration dans des conditions 
20 minimisant les pertes en agent de chloration suivie d*une separation de la 
chlorhydrine par d6cantation. 

Dans le proc6d6 de production d'une chlorhydrine selon Tinvention, la 
separation de la chlorhydrine et des autres composes du milieu reactionnel, peut 
etre effectu6e selon des modes tels que decrits dans la demande de brevet 
25 EP 05104321.4 d6posee au nom de SOLVAY SA le 20/05/2005 dont le contenu 
est ici incorpore par reference. Un mode de separation comprenant au moins une 
operation de separation destinee a enlever le sel de la phase liquide est 
particulierement prefere. 

Mention particuliere est faite d'un precede de fabrication d'une 
30 chlorhydrine par reaction entre un hydrocarbure aliphatique poly hydroxyie, un 
ester d'un hydrocarbure aliphatique poly hydroxyie ou un melange d'entre eux, 
et un agent de chloration dans lequel Phydrocarbure aliphatique poly hydroxyie, 
un ester d'un hydrocarbure aliphatique poly hydroxyie ou un melange d'entre 
eux, utilise contient au moins un sel metallique solide ou dissous, le procede 
35 comprenant une operation de separation destin6e a enlever une partie du sel 
metallique. Mention est plus particulierement est faite d'un proc6de de 
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fabrication d'une chlorhydrine par reaction entre un hydrocarbure aliphatique 
poly hydroxyie, un ester d'un hydrocarbure aliphatique poly hydroxyie ou un 
melange d'entre eux, et un agent de chloration dans lequel l'hydrocarbure 
aliphatique poly hydroxyie, un ester d'un hydrocarbure aliphatique poly 
5 hydroxyie ou un melange d'entre eux, utilise contient au moins un chlorure et/ou 
un sulfate de sodium et/ou potassium et dans lequel 1 'operation de separation 
destin6e k enlever une partie du sel m6tallique est un operation de filtration. 
Mention est aussi particulierement faite d'un proc6d6 de fabrication d'une 
chlorhydrine dans lequel (a) on soumet un hydrocarbure aliphatique poly 

10 hydroxyie, un ester d'un hydrocarbure aliphatique poly hydroxyie ou un melange 
d'entre eux, a une reaction avec un agent de chloration dans un milieu 
rSactionnel, (b) on preteve en continu ou periodiquement une fraction du milieu 
r^actionnel contenant au moins de l'eau et la chlorhydrine, (c) au moins une 
partie de la fraction obtenue k l'6tape (b) est introduite dans une etape de 

1 5 distillation et (d) le taux de reflux de 1'etape de distillation est controie en 
fournissant de l'eau k ladite 6tape de distillation. Mention est tout 
particulierement faite d'un procede de fabrication d'une chlorhydrine dans lequel 
(a) on soumet un hydrocarbure aliphatique poly hydroxyl6,un ester d'un 
hydrocarbure aliphatique poly hydroxyie ou un melange d'entre eux, a une 

20 reaction avec du chlorure d'hydrogdne dans un milieu r6actionnel, (b) on preidve 
en continu ou periodiquement une fraction du milieu i£actionnel contenant au 
moins de l'eau et la chlorhydrine, (c) au moins une partie de la fraction obtenue k 
1'etape (b) est introduite dans une etape de distillation, dans lequel le rapport 
entre la concentration en chlorure d'hydrogdne et la concentration en eau dans la 

25 fraction introduite dans l'6tape de distillation est plus petit que le rapport de 
concentrations chlorure d'hydrogdne/eau dans la composition binaire 
az£otropique chlorure d'hydrogdne/eau k la temperature et a la pression de 
distillation. 

Dans le proc6d6 de fabrication d'une chlorhydrine selon 1 'invention, la 
30 separation de la chlorhydrine et des autres composes du milieu reactionnel de 

chloration de rhydrocarbure aliphatique polyhydroxyie peut etre effectuee selon 
les modes tels que decrits dans la demande intitul6e « Proc6de de fabrication 
d'une chlorhydrine » depos6e au nom de SOLVAY SA, le mgme jour que la 
pr6sente demande, et dont le contenu est ici incorpore par reference. 
35 Mention particuliere est faite d'un proc6d6 de fabrication d'une 

chlorhydrine comprenant les 6tapes suivantes (a) on fait r6agir un hydrocarbure 
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aliphatique polyhydroxyie, un ester d'un hydrocarbure aliphatique 
polyhydroxyie, ou un melange d'entre eux, avec un agent de chloration et un 
acide organique de fa?on k obtenir un melange contenant de la chlorhydrine et 
des esters de la chlorhydrine, (b) on soumet au moins une partie du melange 
5 obtenu k P6tape (a) a un ou plusieurs traitements dans des Stapes ult6rieures k 
Petape (a) et (c) on ajoute de rhydrocarbure aliphatique polyhydroxyie k au 
moins une des 6tapes ult6rieures a P6tape (a), pour qu'il r6agisse k une 
temp&rature superieure ou 6gale a 20 °C, avec les esters de la chlorhydrine de 
fa$on k former au moins partiellement des esters de rhydrocarbure aliphatique 
1 0 polyhydroxyie. Mention est plus particulierement faite d'un procede dans lequel 
rhydrocarbure aliphatique polyhydroxyie est le glycerol et la chlorhydrine est le 
dichloropropanol. 

Dans le proc6d6 de fabrication d'une chlorhydrine selon Pinvention, la 
separation de la chlorhydrine et des autres composes du milieu r6actionnel de 

15 chloration de rhydrocarbure aliphatique polyhydroxyie, de Pester 

d'hydrocarbure aliphatique poly hydroxyie, ou du melange d'entre eux, peut etre 
effectu6e selon les modes tels que d6crits dans la demande intitul6e « Procede de 
fabrication d'une chlorhydrine au depart d'un hydrocarbure aliphatique poly 
hydroxyie » d6pos6e au nom de SOLVAY SA le meme jour que la pr6sente 

20 demande, et dont le contenu est ici incorpor£ par reference. 

Mention particuliere est faite d'un proc6d6 de fabrication de chlorhydrine 
par reaction entre un hydrocarbure aliphatique poly hydroxyie, un ester d'un 
hydrocarbure aliphatique polyhydroxyie, ou un melange d'entre eux, et un agent 
de chloration dans un r6acteur qui est alimente en un ou plusieurs flux liquides 

25 contenant moins de 50 % en poids de Phydrocarbure aliphatique poly hydroxyie, 
de Pester d'hydrocarbure aliphatique polyhydroxyie, ou du melange d'entre eux, 
par rapport au poids de la totalite des flux liquides introduits dans le r6acteur. 
Mention plus particuliere est faite d'un procede comprenant les etapes suivantes : 
(a) on fait reagir un hydrocarbure aliphatique poly hydroxyie, un ester d'un 

30 hydrocarbure aliphatique polyhydroxyie, ou un melange d'entre eux, avec un 
agent de chloration de fa^on k obtenir au moins un milieu contenant du de la 
chlorhydrine, de Peau et de Pagent de chloration, (b) on pr6ieve au moins une 
fraction du milieu forme k P6tape (a) et (c) on soumet la fraction preiev6e k 
P6tape (b) k une operation de distillation et/ou de stripping dans laquelle on 

35 ajoute de Phydrocarbure aliphatique poly hydroxyie de fa?on k separer de la 
fraction pr61evee a Petape (b) un melange contenant de Peau et de la 
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chlorhydrine pr6sentant une teneur r6duite en agent de chloration compar6e k 
celle de la fraction pr61ev6e k 1'etape (b). 

Dans le proc6d6 de fabrication d'une chlorhydrine selon l'invention, la 
separation de la chlorhydrine et des autres composes du milieu r6actionnel de 
5 chloration de rhydrocarbure aliphatique polyhydroxyie, de Tester 

d'hydrocarbure aliphatique poly hydroxyie, ou du melange d'entre eux, peut etre 
effectu6e selon les modes tels que decrits dans la demande intitul6e « Proc6d6 de 
conversion d'hydrocarbures aliphatiques poly hydroxytes en chlorhydrines » 
d6pos6e au nom de SOLVAY SA le meme jour que la pr^sente demande et dont 
10 les contenus sont ici incorpor6s par reference. Mention particuli6re est feite d'un 
proc6d6 de preparation d'une chlorhydrine comprenant les Stapes suivantes : 

(a) On fait r£agir un hydrocarbure aliphatique polyhydroxyie, un ester d'un 
hydrocarbure aliphatique polyhydroxyie , ou un melange d'entre eux, avec 
un agent de chloration de fa$on a obtenir un melange contenant de la 

15 chlorhydrine, des esters de chlorhydrine et de Feau 

(b) On soumet au moins une fraction du melange obtenu k l*6tape (a) k un 
traitement de distillation et/ou de stripping de fefon k obtenir une partie 
concentr6e en eau, en chlorhydrine et en esters de chlorhydrine. 

(c) On soumet au moins une fraction de la partie obtenue k F6tape (b) k une 
20 operation de separation en presence d'au moins un additif de fa?on k 

obtenir une portion concentr6e en chlorhydrine et en esters de chlorhydrine 

et qui contient moins de 40 % en poids d'eau. 

L'op6ration de separation est plus particulierement une decantation. 

Dans le precede de production de la chlorhydrine selon Pinvention, la 
25 separation et le traitement des autres composes du milieu r6actionnel peuvent 
etre effectues selon des modes tels que decrits dans la demande intitul6e 
« Procede de fabrication d'une chlorhydrine par chloration d'un hydrocarbure 
aliphatique poly hydroxyie » d6posee au nom de SOLVAY SA le meme jour que 
la presente demande. Un traitement pr6fer6 consiste k soumettre une fraction des 
30 sous-produits de la reaction k une oxydation k haute temperature. 

Mention particulidre est faite d'un procede de fabrication d'inie 
chlorhydrine comprenant les etapes suivantes (a) on fait r6agir un hydrocarbure 
aliphatique poly hydroxyie, un ester d'un un hydrocarbure aliphatique poly 
hydroxyie, ou un melange d'entre eux, dont la teneur en m6taux alcalins et/ou 
35 alcalino-terreux est inferieure ou 6gale a 5 g/kg, un agent oxydant et un acide 

organique de fa$on a obtenir un melange contenant au moins de la chlorhydrine 
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et des sous-produits, (b) on soumet au moins une partie du melange obtenu k 
Petape (a) ^unou plusieurs traitements dans des etapes ulterieures a P6tape (a) 
et (c) au moins une des 6tapes ulterieures k P6tape (a) consiste en une oxydation 
a une temperature superieuie ou 6gale k 800 °C. Mention plus particuliere est 
5 faite d'un proc6de dans lequel dans Petape ulterieure, on pr6ieve une partie du 
melange obtenu k P6tape (a) et on soumet cette partie k une oxydation a une 
temperature sup6rieure ou 6gale a 800 °C, pendant le pr616vement Mention 
particuliere est aussi feite d'un proc6d6 dans lequel le traitement de P6tape (b) 
est une operation de separation choisie parmi les operations de decantation, de 

10 filtration, de centrifiigation, d'extraction, de lavage, d'6vaporation, de stripping, 
de distillation, d'adsoiption ou les combinaisons d'au moins deux d'entre-elles. 

Dans le precede selon Pinvention, lorsque la chlorhydrine est le 
monochloropropanol, celui-ci est g6n£ralement obtenu sous la forme d'un 
melange de composes comprenant les isom^res de 1 -chloropropane-2-ol et de 

1 5 2-chloropropane-l -ol. Ce melange contient g6n6ralement plus de 1 % en poids 
des deux isomdres, de preference plus de 5 % en poids et de maniere particuliere 
plus de 50 %. Le melange contient usuellement moins de 99,9 % en poids des 
deux isomdres, de preference moins de 95 % en poids et tout particulierement 
moins de 90 % en poids. Les autres constituants du melange peuvent etre des 

20 composes provenant des precedes de fabrication du chloropropanol, tels que des 
r6actifs residuels, des sous-produits de reaction, des solvants et notamment de 
Peau. 

Le rapport massique entre les isomdres l-chloropropane-2-ol et 
2-chloropropane-l -ol est usuellement sup6rieur ou 6gal k 0,01 , de preference 

25 superieur ou 6gal 0,4. Ce rapport est usuellement inferieur ou 6gal a 99 et de 
preference inferieur ou 6gal k 25. 

Dans le proc6d6 selon Pinvention, lorsque la chlorhydrine est le 
monochloro6thanol, celui-ci est gen6ralement obtenu sous la forme d'un melange 
de composes comprenant Pisomdre 2-chloroethanol. Ce melange contient 

30 generalement plus de 1 % en poids de Pisomere, de preference plus de 5 % en 
poids et de maniere particuliere plus de 50 %. Le melange contient usuellement 
moins de 99,9 % en poids de Pisomere, de preference moins de 95 % en poids et 
tout particulierement moins de 90 % en poids. Les autres constituants du 
melange peuvent etre des composes provenant des precedes de fabrication du 

35 chloro6thanol, tels que des reactife r6siduels, des sous-produits de reaction, des 
solvants et notamment de Peau. 
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Dans le proc6d£ selon F invention, lorsque la chlorhydrine est le 
monochloropropanediol, celui-ci est g6n6ralement obtenu sous la forme d'un 
melange de composes comprenant les isomdres de l-chloropropane-2,3-diol et de 
2-chloropropane-l,3-diol. Ce melange contient g6n6ralement plus de 1 % en 
5 poids des deux isomdres, de prfcfi&rence plus de 5 % en poids et de manidre 

particuliere plus de 50 %. Le melange contient usuellement moins de 99,9 % en 
poids des deux isomdres, de pr6f6rence moins de 95 % en poids et tout 
particuliSrement moins de 90 % en poids. Les autres constituants du melange 
peuvent Stre des composes provenant des proc6d6s de fabrication du 

10 chloropropanediol, tels que des rSactifs rSsiduels, des sous-produits de reaction, 
des solvants et notamment de Peau. 

Le rapport massique entre les isomdres l~chloropropane-2,3-diol et 
2-chloropropane-l,3-diol est usuellement sup6rieur ou 6gal a 0,01, de pr6f6rence 
sup6rieur ou 6gal 0,4. Ce rapport est usuellement inffcrieur ou 6gal k 99 et de 

15 pr6f6rence infirieur ou 6gal a 25. 

Dans le proc6d6 selon Tinvention, lorsque la chlorhydrine est le 
dichloropropanol, celui-ci est g6n6ralement obtenu sous la forme d'un melange 
de composes comprenant les isomeres de l,3-dichloropropane-2-ol et de 
2,3-dichloropropane-l-ol. Ce melange contient g6n6ralement plus de 1 % en 

20 poids des deux isomdres, de pr6f6rence plus de 5 % en poids et de mani&re 

particuliere plus de 50 %. Le melange contient usuellement moins de 99,9 % en 
poids des deux isomdres. Les autres constituants du melange peuvent Stre des 
composes provenant des proc6d6s de fabrication du dichloropropanol, tels que 
des rdactifs r6siduels, des sous-produits de reaction, des solvants et notamment 

25 de l'eau. 

Le rapport massique entre les isomdres l,3-dichloropropane-2-ol et 
2,3-dichloropropane-l-ol est usuellement sup6rieur ou 6gal k 0,01, souvent, 
sup6rieur ou 6gal 0,4, fr^quemment sup6rieur ou 6gal k 1,5, de pr6f6rence 
sup&ieur a ou 6gal k 3,0, de mantere plus pr6f6r6e sup6rieur ou 6gal k 7,0 et de 

30 mani6re tout particuliSrement pr6f6r6e sup6rieur ou 6gal k 20,0. Ce rapport est 
usuellement inf&rieur ou 6gal a 99 et de pr6f6rence infdrieur ou 6gal k 25. 

L'invention concerne 6galement une composition comprenant du 
l,3-dichloropropane-2-ol et du 2,3-dichloropropane-l-ol et d'autres composes 
organiques et pr6sentant une teneur totale en 1 ,3-dichloropropane-2-ol et 

3 5 2,3 -dichloropropane- 1 -ol rapportee a la teneur totale en compos6s organiques 
supferieure ou 6gale a 800 g/kg. Cette teneur est souvent superieure ou 6gale k 
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850 g/kg, fr6quemment sup6rieure ou 6gale a 900 g/kg, en particulier sup6rieure 
ou 6gale k 950 g/kg, spScifiquement sup6rieure ou 6gale k 975 g/kg et de fa$on 
toute particulidre sup6rieure ou 6gale k 985 g/kg. Cette composition peut 
Sgalement contenir de l'eau et du chlorure d'hydrogdne. 
5 La chlorhydrine obtenue dans le proc6d6 selon 1 'invention peut contenir 

une teneur 61ev6e en cStones halog6nees, en particulier en chloroac&one, comme 
decrit dans la demande de brevet FR 05.05120 du 20/05/2005 dfeposee au nom de 
la demanderesse, et dont le contenu est ici incorpor6 par r6f6rence. La teneur en 
c6tone halog6n6e peut etre r6duite en soumettant la chlorhdyrine obtenue dans le 

10 proc6d6 selon l'invention a une distillation az6otropique en presence d'eau ou en 
soumettant la chlorhydrine k un traitement de d6shydrochloration comme d6crit 
dans cette demande, de la page 4, ligne 1, k la page 6, ligne 35. 

Mention particulidre est faite d'un proc6d6 de fabrication d'un 6poxyde 
dans lequel des c6tones halog£n6es sont formfes comme sous-produits et qui 

1 5 comprend au moins un traitement d' elimination d'au moins une partie des 
c6tones halog6n6es form6es. Mention est plus particulidrement faite d'un 
proc6d6 de fabrication d'un epoxyde par d6shydrochloration d'une chlorhydrine 
dont au moins une fraction est fabriqu6e par chloration d'un hydrocarbure 
aliphatique poly hydroxyte, d'un ester d'un hydrocarbure aliphatique poly 

20 hydroxy^, ou d'un melange d'entre eux, d'un traitement de dSshydrochloration 
et d'un traitement par distillation az6otropique d'un melange eau-c6tone 
halog6n6e destines a 61iminer au moins une partie des c6tones halog£n6es 
form6es et d'un proc6d6 de fabrication d'6pichlorhydrine dans lequel la c6tone 
halog6n6e form6e est la chloroac6tone. 

25 La chlorhydrine obtenue dans le proc6d6 selon l'invention peut etre 

soumise a une reaction de d£shydrochloration pour produire un 6poxyde comme 
d6crit dans les demandes de brevet WO 2005/054167 et FR 05.05120 d6pos6es 
au nom de SOLVAY SA. 

L' expression « 6poxyde » est utilis6e ici pour d6crire un compost 

30 comportant au moins un oxygSne pont6 sur une liaison carbone-carbone. 

G6n6ralement les atomes de carbone de la liaison carbone-carbone sont adjacents 
et le compos6 peut contenir d'autres atomes que des atomes de carbone et 
d'oxygdne, tels que des atomes d'hydrogene et des halogdnes. Les 6poxydes 
prefSres sont l'oxyde d'6thyl6ne, l'oxyde de propylene, le glycidol, 

35 l'6pichlorhydrine et les melanges d'au moins deux d'entre-eux. 
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La d6shydrochloration de la chlorhydrine peut etre effectu6e comme d6crit 
dans la demande intitulee « Proc6d6 de fabrication d'un 6poxyde au depart d'un 
hydrocarbure aliphatique poly hydroxyte et d'un agent de chloration » d6pos6e 
au nom de SOLVAY SA le m&ne jour que la pr6sente demande, et dont le 
5 contenu est ici incorpor6 par r6f6rence. 

Mention particuliSre est feite d'un proc6d6 de fabrication d'un 6poxyde 
dans lequel on soumet un milieu r6actionnel resultant de la reaction entre un 
hydrocarbure aliphatique poly hydroxy^, un ester d'un hydrocarbure aliphatique 
poly hydroxyte, ou un melange d' entre eux, et un agent de chloration, le milieu 
10 rSactionnel contenant au moins 10 g de chlorhydrine par kg de milieu 

r6actionnel, a une reaction chimique ult6rieure sans traitement interm6diaire. 

Mention est 6galement feite de fabrication d'un 6poxyde comprenant les 
Stapes suivantes : 

(a) On fait r£agir un hydrocarbure aliphatique poly hydroxyte, un ester d'un 

1 5 hydrocarbure aliphatique poly hydroxyte, ou un melange d'entre eux, avec 

un agent de chloration et un acide organique de fa<?on & former de la 
chlorhydrine et des esters de chlorhydrine dans un milieu r6actionnel 
contenant de Phydrocarbure aliphatique poly hydroxyte, de Tester 
d'hydrocarbure aliphatique poly hydroxyte, de l'eau, l'agent de chloration 

20 et l'acide organique, le milieu rSactionnel contenant au moins 10 g de 

chlorhydrine par kg de milieu rSactionnel 

(b) On soumet au moins une fraction du milieu rSactionnel obtenu a 
l'6tape (a), fraction qui a la mSme composition que le milieu reactionnel 
obtenu a l'6tape (a), k un ou plusieurs traitements dans des Stapes 

25 ult6rieures & l*6tape (a) 

(c) On ajoute un compost basique a au moins une des Stapes ulterieures a 
l'6tape (a) pour qu'il rgagisse au moins partiellement avec la chlorhydrine, 
les esters de chlorhydrine, l'agent de chloration et l'acide organique de 
fefon & former de P6poxyde et des sels. 

30 Le proc6d6 de production de la chlorhydrine selon 1'invention peut etre 

int£gr£ dans un schema global de fabrication d'un 6poxyde tel que decrit dans la 
demande intitul6e « Proc6d6 de fabrication d'un 6poxyde au depart d'une 
chlorhydrine » d6pos6e au nom de SOLVAY S A le mdme jour que la prfisente 
demande, et dont le contenu est ici incorpor6 par inference. 

35 Mention particuliSre est feite d'un proced6 de fabrication d'un 6poxyde 

comprenant au moins une 6tape de purification de l'6poxyde form6, l'6poxyde 
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etant au moins en partie fabriqu6 par un proc6d6 de deshydrochloration d'une 
chlorhydrine, celle-ci etant au moins en partie fabriqu^e par un proc6d6 de 
chloration d'un hydrocarbure aliphatique poly hydroxyie, d'un ester d'un 
hydrocarbure aliphatique poly hydroxyie, ou d'un melange d'entre eux. 
5 Dans le proc6de selon l'invention, 1 'hydrocarbure aliphatique poly 

hydroxyie est de preference le glycerol et la chlorhydrine est de preference le 
dichloropropanol. 

Lorsque la chlorhydrine est le dichloropropanol, le proc6de selon 
Finvention peut Stre suivi d'une fabrication d'6pichlorhydrine par 
10 deshydrochloration de dichloropropanol et l'epichlorhdyrine peut entrer dans la 
fabrication de r6sines epoxy. 

L'exemple ci-aprds entend illustrer l'invention sans toutefois la limiter. 
Exemple unique 

L'exemple selon l'invention a ete realise dans une installation sch^matisee 

1 5 dans la figure 1 . Un reacteur 6quip6 d'un dispositif d' agitation (4) a et6 alimente 
en continu par un flux de 20 kg/h de glycerine (1) et par un flux de 47,2 kg/h 
d'acide chlorhydrique concentre a 33% (2). L'acide adipique servant de 
catalyseur est introduit dans le reacteur par la ligne (3). Le r6acteur a fonctionne 
a la temperature de 125°C et a pression atmosph6rique avec un volume de 

20 liquide reactionnel de 625 L. Une colonne de distillation (6) a 6t6 alimentee via 
la ligne (5) avec des vapeurs produites dans le r6acteur (4). Un flux a 6t6 soutire 
de la colonne (6) via la ligne (7) et a 6t6 introduit dans un condenseur (8). Le 
flux issu du condenseur (8) a 6te introduit via la ligne (9) dans un decanteur (10) 
dans lequel on a s6pare des phases aqueuses et organiques. Une fraction de la 

25 phase aqueuse s6par6e a 6t6 recyclee via la ligne (1 1) au sommet de la 

colonne (6) pour maintenir un reflux suffisant pour la separation. Les composes 
moins volatils ont 6t6 condenses dans la colonne et ont ete recycles au 
reacteur (4) via la ligne (12). La production de dichloropropanol a consiste en 
une phase aqueuse saturee en dichloropropanol soutiree par la ligne (1 3) et une 

30 phase organique saturee en eau soutiree par la ligne (14). La production globale 
de dichloropropanol qui contient un peu de chlorure d'hydrogfene a affiche une 
purete organique de 99,6% en poids. 

Une fraction du melange reactionnel a ete regulierement soutiree par la 
ligne (15) de maniere k garder un volume de liquide constant dans le reacteur (4). 

35 La teneur stationnaire globale en catalyseur a ete de 1,87 mol de fonctions acide 
faible et ester associees & l'acide adipique par kg de melange reactionnel. 
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La partie organique des constituants du melange r6actionnel comprend 
35,5 mol% de dichloropanols et de leurs esters, 48,5 mol% de 
monochloropropanediols et de leurs esters, 5,5 mol% de glycerol et ses esters, 
9,1 mol% de diglycSrols et de diglycSrols chlor6s et 1,4 mol% d'acide 
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R E V ENDICATIONS 

1 Proc6d6 continu de production de chlorhydrine dans lequel on fait 
r6agir un hydrocarbure aliphatique poly hydroxyte, un ester d'un hydrocarbure 
aliphatique poly hydroxyte ou un melange d'entre eux, avec un agent de 

5 chloration et un acide organique dans un milieu r6actionnel liquide dont la 
composition k l'6tat stationnaire comprend de rhydrocarbure aliphatique poly 
hydroxyte et des esters de rhydrocarbure aliphatique poly hydroxyte dont la 
somme des teneurs exprimee en mole d'hydrocarbure aliphatique poly hydroxyte 
est sup6rieure a 1,1 mol % et inf6rieure ou 6gale a 30 mol %, le pourcentage 
1 0 6tant rapporte a la partie organique du milieu r^actionnel liquide. 

2 Proc6d6 selon la revendication 1 dans lequel la composition du milieu 
r£actionnel liquide a l'6tat stationnaire contient de la chlorhydrine et des esters 
de chlorhydrine dont la somme des teneurs exprim6e en mole de chlorhydrine est 
sup6rieure ou 6gale k 10 mol % et inferieure ou 6gale a 98 mol %, le pourcentage 

1 5 6tant rapporte a la partie organique du milieu rSactionnel liquide. 

3 Proc&te selon la revendication 1 ou 2, dans lequel la composition du 
milieu r6actionnel liquide k P6tat stationnaire contient des oligomdres chlor6s de 
rhydrocarbure aliphatique poly hydroxyte et des esters des oligomdres chlor6s 
de rhydrocarbure aliphatique poly hydroxyte dont la somme des teneurs 

20 exprintee en mole d'hydrocarbure aliphatique poly hydroxyte est supSrieure ou 
6gale k 0,1 mol % et inffcrieure ou 6gale a 20 mol %, le pourcentage 6tant 
rapporte a la partie organique du milieu rSactionnel liquide.. 

4 Proc6d6 selon Tune quelconque des revendications I k3 dans lequel la 
chlorhydrine est un melange de mono- et de dichlorhydrine. 

25 5 Proc&te selon la revendication 4 dans lequel la composition du milieu 

rSactionnel liquide a l'6tat stationnaire contient de la monochlorhydrine et 
d'esters de monochlorhydrine dont la somme des teneurs exprintee en mole de 
monochlorhydrine est supSrieure ou 6gale k 1 1 mol % et inferieure ou 6gale a 
85 mol %, le pourcentage 6tant rapporte a la partie organique du milieu 

30 rSactionnel liquide. 

6 Proc6d6 selon la revendication 4 ou 5 dans lequel la composition du 
milieu reactionnel liquide a P6tat stationnaire contient de la dichlorhydrine et 
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d'esters de dichlorhydrine dont la somme des teneurs exprim6e en mole de 
dichlorhydrine est sup6rieure ou 6gale 4 0,5 % mol et inffcrieure ou 6gale 4 79 % 
en mole, le pourcentage 6tant rapporte 4 la partie organique du milieu r6actionnel 
liquide. 

5 7 Proc&te selon Tune quelconque des revendications 14 6 dans lequel 

rhydrocarbure aliphatique poly hydroxyte, Tester d'hydrocarbure aliphatique 
poly hydroxyte ou le ntelange d'entre eux, est obtenu au depart de matiferes 
premieres renouvelables. 

8 Proc6d6 selon Tune quelconque des revendications 1 & 7 dans lequel 
10 Tagent de chloration est une combinaison de chlorure d'hydrogdne gazeux et 

d'une solution aqueuse de chlorure d'hydrogSne, ou une solution aqueuse de 
chlorure d'hydrogdne. 

9 Proc6d6 selon Tune quelconque des revendications 14 8 dans lequel 
Facide organique est une impurete contenue dans rhydrocarbure aliphatique 

1 5 poly hydroxyte, Tester d'un hydrocarbure aliphatique poly hydroxyte ou le 
ntelange d'entre eux. 

10 Proced6 selon Tune quelconque des revendications 14 9 dans lequel 
Tacide organique est utilise corame catalyseur de la reaction de chloration. 

1 1 Procted6 selon Tune quelconque des revendications 3 410 dans lequel 
20 les esters de Thydrocarbure aliphatique poly hydroxyte, de la chlorhydrine et des 

oligomdres chlor6s de Thydrocarbure aliphatique poly hydroxyte rgsultent de 
reactions entre Tacide organique et Thydrocarbure aliphatique poly hydroxyte, la 
chlorhydrine et les oligomdres chlor6s de Thydrocarbure aliphatique poly 
hydroxyte. 

25 12 Proc6d6 selon Tune quelconque des revendications 14 11 dans lequel 

Thydrocarbure aliphatique polyhydroxyte est choisi parmi T6thyl6ne glycol, le 
propylene glycol, le chloropropanediol, le glyc6rol et les melanges d'au moins 
deux d'entre-eux. 

13 Proc6de selon Tune quelconque des revendications 1 4 12 dans lequel 
30 la chlorhydrine est choisie parmi le chloro&hanol, le chloropropanol, le 

chloropropanediol, le dichloropropanol et les melanges d'au moins deux d'entre- 
eux. 
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14 Proc6d6 selon la revendication 12 ou 13 dans lequel Thydrocarbure 
aliphatique polyhydroxyl6 est le glycerol et la chlorhydrine est le 
chloropropanediol et/ou le dichloropropanol. 

15 Proc6d6 selon la revendication 14 suivi d'une fabrication 
5 d'6pichlorhydrine par deshydrochloration de dichloropropanol 

16 Proc6d6 selon la revendication 15 dans lequel T6pichlorhydrine entre 
dans la fabrication de r£sines 6poxy. 

17 Composition liquide comprenant une chlorhydrine, des esters de 
chlorhydrine, un hydrocarbure aliphatique poly hydroxyte, des esters de 

10 Fhydrocarbure aliphatique poly hydroxyte, des oligom&res chlor6s de 

Thydrocarbure aliphatique poly hydroxy^ et des esters des oligomdres chlor6s 
de Thydrocarbure aliphatique poly hydroxyte et dans lequel : 

(a) la somme des teneurs de Thydrocarbure aliphatique poly hydroxyte et des 
esters de Thydrocarbure aliphatique poly hydroxyl6, exprim6e en mole 

1 5 d'hydrocarbure aliphatique poly hydroxyte, dans la partie organique de la 

composition liquide, est sup&ieure & 1,1 mol % et infi&rieure ou 6gale k 
30 mol % 

(b) la somme des teneurs de la chlorhydrine et des esters de chlorhydrine," 
exprim6e en mole de chlorhydrine, dans la partie organique de la 

20 composition liquide, est sup6rieure ou 6gale k 10 mol % et infiferieure k 98 

mol% 

(c) La somme des teneurs des oligomdres chlorSs de Thydrocarbure 
aliphatique poly hydroxyl6 et des esters des oligomSres chlor6s de 
Thydrocarbure aliphatique poly hydroxyl6,exprim6e en mole 

25 d'hydrocarbure aliphatique poly hydroxy^, dans la partie organique de la 

composition liquide, est sup6rieure ou 6gale a 0,1 mol % et inf6rieure a 
20mol%. 

1 8 Composition comprenant du 1 ,3-dichloropropane-2-ol et du 2,3- 
dichloropropane-l-ol et pr6sentant une teneur totale en l,3-dichloropropane-2-ol 

30 et 2,3-dichloropropane-l-ol rapportSe a la partie organique, sup6rieure ou 6gale a 
800 g/kg. 
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19 Composition selon la revendication 18 comprenant de Teau et du 
chlorure d'hydrogdne. 

20 Composition selon la revendication 1 8 ou 19 dans laquelle la teneur en 
2,3-dichloropropane-l-ol rapport6e a la somme des teneurs en 1,3-dichloro- 

5 propane-2-ol et 2,3-dichloropropane-l-ol est inferieure ou 6gale k 20 % en poids. 
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